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OVERHEAD LINES. 


Iv the early part of last month an address to the President 
of the Board of Trade was circulated by the London 
Chamber of Commerce, setting forth various arguments in 
favour of the use of overhead lines for permanent service in 
rural districts; and in commenting on this circular and on 
the action of the Board of Trade with regard to the general 


question of the use of overhead lines, we, in a leading article’ 


in our issue of the 11th ult., suggested that the prohibition 
contained in the communications from the Board to certain 
firms engaged in contract work might refer only to lines 
already erected or planned by them, and stated that without 
further information we could hardly bring ourselves to believe 
that it was to be taken in the general sense in which appa- 
rently the London Chamber of Commerce had accepted it. 
With a view to keeping our readers fully informed on this 
subject, we printed in our issue of the 18th ult. a letter from 
Mr. Crompton in which he said that the Board of Trade de- 
liberately wrote to his firm, amongst others, using the words, 
“that overhead conductors can only be used as a temporary 
arrangement, and that all permanent conductors must be 
laid underground ;” and these words, Mr. Crompton said, 
could only be read so as to mean that the Board of Trade’s 
wish was to absolutely prohibit the use of overhead wires for 
. electric lighting or transmission of power purposes. Although 
not fully convinced by the wording of this letter, seeing that 
Messrs. Crompton & Co. are themselves users of over- 
head wires, and therefore that the prohibition might 
refer to their existing lines, we. thought that. we must 
have been wrong in doubting the intentions of the 
Board of Trade, as otherwise Mr. Crompton, who has 
special facilities, as Chairman of the Electrical Trades 


Section, for becoming acquainted with the facts, would ' 


hardly have written so positively. It would appear, how- 
ever, that there has been a misunderstanding somewhere, 
and that the assumption made by the Chamber of Commerce 
was not warranted by facts, as, according to a letter from the 
Board of Trade, dated the 4th inst., they have not laid down 
any absolute rule that overhead wires shall in no case be 
employed. The letter further says that while they (the 
Board of Trade) have declined, in the absence of any special 
circumstances, to approve of a system in which the use of 
overhead wires was contemplated as a permanent arrange- 
ment in the central and populous portions of a town, they 
have on various occasions authorised the employment of 
overhead wires in rural districts, or the outlying and less 
populous portions of towns; and that they see no reason to 
depart from the practice they have hitherto adopted of con- 
sidering each application for permission to use overhead 
wires on its merits. Although we cannot tell to what extent 
the earlier letters from the Board of Trade, which led to the 
drawing up of the memorial, were liable to ‘misconstruction, 
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the letter quoted above appears plain enough, and should 
settle any doubts as to the intentions of the Board ; and we 
feel bound to express regret that an opportunity of writing 
uch a letter was not afforded to the Board before. the 
_ drawing up of the address which was recently circulated for 
signature amongst the electrical fraternity, as it is probable 
that the position of the Trade Section of the Chamber of 
Commerce will suffer considerably in the estimation of 
engineers who are not members of it, if there is ground to 
suppose that it acts hastily and without due consideration ; 
and its chances of effectively siting 4 the trade will be thereby 
much diminished. 


STANDARDS OF LIGHT. 


Ir is generally known that for some time past a controversy 
has been raging between the London County Council and 
the Board of Trade with regard to the appointment of a 
committee to consider whether a more scientific standard of 
light for gas testing purposes than a spermaceti candle 
burning 120 grains per hour could not be devised. The 
County Council, it is said, would not, and the Board of 
Trade had not, the means of providing the necessary money. 
Now, it appears that the South Metropolitan Gas Company 
has undertaken to pay all the expenses of a scientific and 
practical committee of ten, nominated by the London gas 
companies, the Board of Trade and the County Council. It is 
to be hoped, remarks a contemporary, that this committee’s 
deliberations will lead to the adoption of a standard of light 
which will commend itself alike to the practical electrical 
engineer and gas engineer and to the professor in his labo- 
ratory, since whatever standard this committee advises the 
Board of Trade to adopt for London will probably be made 
the universal and legal standard for the British Empire. 
Recently the question was put. to us whether any trust- 
worthy electric standard of light had been proposed of such 
a simple and practical character that it could be used in gas 
testing stations. After vain endeavours to trace a proposal 
of this nature, in the search for which we have had the 
assistance of many kind friends of the highest eminence in 
the scientific world, we are reluctantly compelled to say that 
there exists no simple and practical electric means of com- 
paring lights, although more than 40 years ago electric 
standards ‘were advocated yer se. 

“Mr. Schwendler, somewhere about the year 1878, used a 
definite strip conveying a definite current as a standard of 
light, but we do not know how far this was ever tried on an 
extended scale. All information concerning Schwendler’s 
standard can be found in the veswmé of his report to the 
Indian Government, which was published in the technical 
papers, if we remember rightly, about 15 years ago. 

It is generally admitted that Violle’s suggestion of the 


melting point, although highly attractive as a definition, is 
too complicated for practical use, and the same, we infer, 
must be said of the modification of Violle’s idea tried by 
Siemens and the B.A, Committee. A standard of light 
depending on thermal action which cannot be kept con- 
stant is not easy to duplicate; and indeed we think that 
platinum may be dismissed as altogether unsuitable, for its 
melting point does not seem to be clearly enough. defined, 
and the surface of the metal varies in emissivity. 


light emitted by a square centimetre of platinum at its — 


We had a vague notion that a standard might be defined 
with reference to E.M.F. generated by light, the idea being 
suggested by the remarkable results which Prof. Minchin has 
of late obtained with his -selentum—or seleno-aluminium— 
cells. These latter will easily give large E.M.Fs. with every 
coloured light from red to violet, the maximum effect being 
found near the end of the yellow. A small cell, the whole of 
which would fit inside an ordinary toothpick, will, if re- 
ceiving the light of a common candle at a distance of 8 feet 
and charging a condenser, give a deflection of about 20 or 
30 divisions on the galvanometer scale when the condenser 
is suddenly discharged. Hence there may be a possibility 
that these cells can some day be used as measures, but 
selenium at present is too variable, and, so far as our know- 
ledge of its character is able to guide us to an opinion, the 
influence of light upon its conductivity has hitherto failed to 
furnish the basis of any trustworthy method of photometry. 

Apparently, then, the only way in which to secure an 
electric standard of light, the convenience of which is obvious, 
is to employ an incandescent lamp, for the conditions to be 
complied with to attain a degree of accuracy at least equal to 
or in excess of that obtained by use of the ordinary candle 
photometer, do not appear to be impracticable. 


The requirements are :—A constant current through 


filament of definite dimensions and character of surface in a 
vacuum, current and filament being such that the colour of 
the electric incandescence is similar to that of the light with 
which it is to be compared, and the quantity—for the con- 
venience of avoiding unnecessary innovation—should be 
equal to the ordinary standard candle. There is no doubt 
that such experts as Mr. Swan or Mr. Swinburne would 
undertake the production of vacuum lamps with a straight 
filament of carbon of the hardest kind, and having a smooth 
polished surface of sufficient constancy for practical pur- 
poses, and that such lamps, properly standardised and occa- 


’ sionally renewed, and used with an ammeter, would give 


greater uniformity of measurement than the standard candle, 
and with much less trouble. 

Pending the adoption of a new standard, we are now 
compelled to employ, in the majority of instances, the time 
honoured spermaceti candle, the Methven screen, or Vernon 
Harcourt’s pentane flame. The candle is, by many experts 
in photometry, considered, with all its imperfections, remark- 
ably good, and its primitive and simple nature cannot be 
denied. On the other hand there are those who hold that 
no greater degree of accuracy can be obtained with it, as 
ordinarily used, and with all hitherto thought of pre- 
cautions, than something like 10 per cent. of absolute 
value, and it cannot be claimed to be based on scientific 
principles. 

The consensus of expert testimony is, that for gas station 
testing the pentane standard is the best, most accurate, and 
effective, but that the Methven screen is more simple. 
Several other suggestions, however, have been made, of 
which we may enumerate the two following :— 

The acetate-of-amyl lamp which is said to be as absolutely 
steady as anything can be—steadier indeed than Vernon 
Harcourt’s—and gives not the slightest trouble, and in addi- 
tion to these great advantages the quality of the light, 
when properly used, is as nearly as possible the same as 
that of gas. But does not the expression “when properly 
used ” give rise to the conjecture that it must be in the 
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hands of somebody likely to be somewhat more particular as 
to accurate measurement than the ordinary gas inspector ? 

The second suggestion for a non-portable standard 
instrument is based upon the ease with which accurate 
measures (radiation) can be made with a radio-micrometer : 
Let the light come from a source at a standard distance 
and pass through a prism, let the spectrum be again 
collected to a focus on the radio-micrometer, but let all 
rays, beyond a small extent in the yellow, be screened off. 
Let the deflection be compared with that from a source of 
dark radiation at a standard position concentrated by 
mirrors or not as may be convenient. If a blackened cube 
of boiling water is any more constant than the present 
used standard flames then the rest of the determination 
would be simple enough. It is not known whether 
radiation from a dark body is any more.constant than that 
from a flame, nor has the originator of this suggestion made 
experiments to see if a practical standard of comparison 
could be set up in this way; it is merely made as being a 
possible solution of a difficulty. 

Something better than we depend upon at present is 
needed, and we cordially invite discussion upon this most 
important and useful consideration, for doubtless the labours 
of the committee would be much assisted by expressions of 
opinion from those best competent to speak, and probably by 
such help the committee may be enabled soon to evolve an 
everyday working standard of light, easy of duplication, and 
easy to apply, for it is highly desirable that there should be 
some exact and generally employed standard of illumination. 


TELEPHONE CHARGES BY METER. 


Ir is said that some dissatisfaction exists amongst telephone 
subscribers at the present system of annual rentals, by which 
those who use the exchange system little, pay the same as 
those who use it much. To overcome this difficulty, it has 
been suggested that an automatic box should be placed in 
each subscriber’s office, so that conversations shall be paid 
for “on delivery,” and so that the aniounts paid shall be 
proportionate to the services rendered. 

But it is again urged that a charge for each conversation 
does not meet the case, because it takes no account of the 
time occupied. An ingenious invention has therefore been 
brought out, which registers conversations by the clock. 
Each subscriber being supplied with one of these instru- 
ments, is to be charged according to the time registered. 

It seems a little curious that such proposals should be put 
forward at a time when the tendency, especially in means of 
communication, is in the other direction. The postal and 
telegraphic systems have accustomed us to uniform charges 
for distances though not for words and weight. The zone 
system of railway fares inaugurated in Hungary is said to 
be finding adherents elsewhere. On our South London 
Electric Railway the system of one uniform fare has been 
adopted, and in the omnibus services the number of different 
rates has been largely reduced. Telephone charges by meter 
would therefore seem to be a reactionary proposal, and would 
certainly tend to restrict the freedom with which the tele- 
phone would be used. Practical reasons against it are to be 
found in the drawbacks attending the placing of complicated 
apparatus at subscribers’ stations, and whilst there is much 


to be said for the justice of a system by which a subscriber 
pays for all the service he receives and no more than he 
receives, something may also be said of the peculiar applica- 
bility of a rental system to telephone service whereby both 
parties to a conversation are placed on equal terms. In 
meter systems the burden is placed on the sender, whilst the 
benefit of the communication is often more on the side of 
the receiver. The cost in the aggregate must be greater for 
any meter system, and if telephone meters should develop the 
same complaint as seems to be epidemic with gas meters, the 
dissatisfaction of subscribers, or the troubles of the suppliers, 
would hardly be lessened. We are far from saying that the 
system of rentals, which is at present more general, is neces- 
sarily the best, and we think attempts which are being made 
in some places to alter it should be watched with interest ; 
but telephone subscribers who feel that they are paying 
more than their share should console themselves for awhile 
with the reflection that complaints of a similar nature are 
very old, and are’ justified on the principle of a certain 
parable about the workers in a vineyard. 


Is this light going to prove a formidable 
rival to the electric light? It certainly 
appears to be making progress as regards 
increased efficiency, but we are not informed how far it is 
coming into practical use. It is stated that the Welsbach 
light, as originally introduced, gave a light of 25 to 30 
candle-power with a consumption of 3 cubic feet of gas per 
hour, as against 14 to 15 candle-power with a consumption 
of 6 to 8 cubic feet of gas from an ordinary average burner. 
It is now stated that with the improved lamp a light of 
60 candle-power can be obtained with 3 cubic feet con- 
sumption. It is somewhat difficult to see how this remark- 
able result means an economy of only 50 per cent. over the 
ordinary gas burner, as is stated to be the case, unless indeed 
the incandesccut mantlet is very costly and wears out 
rapidly. The cconomy over the electric light is said to be 
10 to 1, which cannot be otherwise than an absurd exaggera- 
tion. Although the incandescent light has the great advan- 
tage over gas of not flickering and not giving off smoke, 
we are inclined to doubt the photometric measurements 
as being average values, as in very many cases we have 
seen the light in actual use burning in a manner sug- 
gestive of electric incandescent lamps really giving about 
one-fourth of their nominal value. 


Incandescent Gas 
Light. 


Tue Electrical World (New York) gives 
in a recent number a “Sketch of Ferranti 
and his Work,” in which it takes the 
opportunity of quoting newspaper paragraphs on the Deptford 
installation, which can hardly be characterised as being any- 
thing else than foolish. The following is a sample : “ At Dept- 
ford only half a mile of underground tube wil] be needed to 
connect the works with the South Eastern station, after 
that it is simply to be carried along railways into London ; 
hundreds of thousands of pounds which the gas companies 
had to spend in pipe laying will thus be saved”! Most of 
our readers will, no doubt, recollect Serjeant Buzfuz’s sym- 
pathetic allusion to the late Mr. Bardell, who “ imperceptibly 
glided out of the world ;” this being a poetic way of putting 
the fact that the late Mr. Bardell had been knocked on the 
head with a quart pot in a publichouse quarrel. Some of 
the allusions to Mr. Ferranti’s career seem much of this nature. 
But seriously, the absurdity of writing of a man’s achievements 
in the way the article in question does, is excessive. Mr. 
Ferranti, no one denies, is a man of great, indeed remarkable, 
ability ; but his enthusiasm has been allowed to run wild 
and has resulted in much money being wasted on vast and 
impracticable schemes. 


Ferranti and his 
Work. 
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AUSTRALIAN NOTES. 


[Rom OUR OWN CORRESPONDENT.] 


New Sovrn Wa es is asserting its electrical activity by 
having an incandescent lamp case, and the lawyers here are 
already commencing to talk of high resistance, ohms, fila- 
ments, &c. November 10th and 11th saw the first engage- 
ment. Mr. H. H. Kingsbury, trading as H. H. Kingsbury 
and Co., has been selling and using extensively Sawyer-Man 
lamps, and the Brush Electrical Engineering Corporation, 
Limited, claiming to hold the sole patents for incandescent 
lamps, objected to this, and commenced proceedings, and in 
the meantime applied for an interim injunction restraining 
Kingsbury from selling any more lamps during the time 
which must elapse before the case can be heard. This was 
the case in which judgment was given on November 11th ; 
the battle royal is down on the lists to be foughi out on 
December 7th. 

Kingsbury, for his defence, relied mainly upon the alleged 
prior publication of the invention in the Engineer, the 
patent not being granted till March 2nd, 1880. The 

laintiffs, on the other hand, contended that the prior pub- 
ication relied upon would not be sufficient to enable any 
skilled artizan to make a lamp from the same, and both of 
defendant’s expert witnesses, Prof. Threlfall and Mr. P. B. 
Ewell, admitted that such was the case. The Brush Com- 
pany also made strong capital of the previous cases which had 
n tried on the patent in England and elsewhere, and the 
judge (Judge Manning) appears to have been a good deal 
influenced in his judgment by these decisions. Kingsbury 
was not altogether fortunate in his expert witnesses, as Mr. 
Elwell had to withdraw his affidavit, and Prof. Threlfall’s 
evidence appears to have been of more value to the other side 
than his own ; so much so, apparently, that even the judge 
in his summing up fell into the error of alluding to him as 
being one of the Brush Company’s witnesses. A curious 
feature of the case is that the defendant was from 1882 to 
1889 the agent of the Indian and Colonial Edison Company, 
and upholder of the Edison patents, and still has an Edison 
lamp on his business paper ; and a very weak point in his 
defence was that in 1889 hé consented to pay a royalty to 
the Australian Electric Light Company, whose successor the 
Brush Company are. Another point which seemed to turn 
the judge in favour of the plaintiffs was that all the other 
companies have caved in. Anyway, the upshot was that in- 
junction was granted with costs. 

On November 11th, also, Mr. E. C. Cracknell, President, 
read an inaugural address to the Electric Club. The paper 
was entitled “ Electricity Past and Present, with a Pee 
into the Future,” and proved most interesting. It reviewe 
first the history of electricity as a science, taking as a start- 
ing point the magnetic figure on the chariot of Hoang-ti in 
2,637 B.C., with brief references to our old friends the Greek 
shepherd of Magnesia, Thales of Miletus, Dr. Gilbert, Otto 
Van Guericke’s sulphur ball, Franklin’s kite experiment, &c., 
until the year of Franklin’s induction experiment. To quote 
from the paper : “ From this era electrical history may be 
said to have ended for us, and electrical science to have com- 
menced.” The author then reviewed in succession the various 
achievements which have been accomplished up to the present 
day in the various branches of electrical engineering, tele- 
graphy, telephony, electric lighting, and electric transmission 
of power; from Cooke and Wheatstone’s five needle tele- 
graph to Delany’s multiplex —— and Langdon Davies’s 
ae age ; from Page, Bourseul and Reis to Bell and 

ughes ; from Pixii and Pacinotti to Ferranti, Mordey and 
Edison ; from Prof. Negro, of Padua to Leo Daft and the 
Thomson-Houston Company ; and from Humphrey Davy to 
Brockie-Pell. eA goes on to say, and | think justly : 
“The present period has been, I think, very properly termed 
the “electric age.’ The incandescent and are light greet 
us at every turn ; no business office is now complete without 
its telephone ; the sending of a telegram or elias is of 


no more import nowadays than the posting of a letter ; electric 
bells are in every modern-built house ; a ride on a car driven 
by electricity is no longer an event to be remembered ; and 
we seeand hear of electric motors being used for all manner’ 
of purposes, and in many different trades, for driving lathes, 
sewing machines, printing presses, pumps, fans, and lawn 


' network of mains for 


mowers, for blowing organs, for mining drills and coal cutters, 
and for riveting machines; welding by electricity is quite 
recognised in the trade, and we can even accomplish heating 
and cooking by this agent. 

“] have spoken of the past and present, and feel that [ 
shall have hardly completed my task without taking a peep 
into the future. We read of the phonograph, telephone, 
telegraph, &c., having been foretold or prophesied long ago, 
Without, perhaps, going so far as to make such distinct pro- 

hetic utterance, we can at least imagine a time not very far 
vistant when the telephone will become universal, not only 
commercially, but domestically ; when there will be inter- 
national and even intercontinental telephone exchanges and 
the telegram and cablegram a thing of the past ; when, as we 
are speaking through the telephone perhaps from here to Lon- 
don, weshall, by means of the “telephote,” see the form and face 
of the listener at the distant end ; when we shall have air and 
water ships propelled by electricity, perhaps generated by a bat- 
tery consuming coal instead of zinc ; a time when electricity is 
the only motive power in existence, and when, by the de- 
velopment of Tesla’s experiments, instead of lighting our 
rooms by mere points of light as at present, we shall have 
the whole of the atmosphere of the room in a state of 
luminosity ; when instead of suffering from alternate 
droughts and floods we shall be able to regulate and control 
the rainfall by means of electrical discharges; a period in 
which fogs will be dispersed electrically immediately on 
formation, and in which by some such system as Mattei’s 
cancer cure in which he administers doses of what he calls 
red, blue and white ‘ electricities,’ we shall be able to cure 
all diseases by the aid of this potent agent ; when electricity 
has been applied to such an extent in warfare that war, with- 
out annihilation, becomes impossible, and we have attained 
the millenium of peace.” The combuliing paragraph is as 
follows. “The world has seldom seen such a period 
of scientific unrest as the past 20 years, both in America and 
in Europe; but of the multitude of discoveries and inven- 
tions which have been the product of that period, there are 
few which have been made by mathematical leaders ; most 
of them may be regarded as the results of investigation not 
of the learned few, but of the fortunate few of the compara- 
tively unlearned many.” 

In ag ag a vote of thanks to the President for his 
address, Mr. Kingsbury caused much amusement by excusing 
himself, in a feeling manner, as having been in court all day, 
and the amusement was increased on his opponent in the 
case, Captain Rowan, who rose to second the motion, 
saying that he, also, had been in court all day. 

On October 15th, at a meeting of the Engineering Asso- 
ciation, to which the council kindly invited the members of 
the Electric Club, Mr. J. O. Callender read a very interesting 
paper on “ Underground Electric Light Mains.” The paper 
commenced with a brief history of underground lines 
generally, showing that several of the present systems owe 
their foundation to earlier underground telegraph lines, and 
making allusion in passing to the experiments of Ronalds, 
Morse and others in this direction. He classed the various 
systems in present use under three heads; solid systems, in- 
cluding Edison and Ferranti tubes, Callender solid system 
and lead-covered cables ; drawing-in systems, including the 
various systems of iron pipe conduits, Callender-Webber 
earthenware and wooden conduits, and bare copper systems, 
including the Crompton system, Kennedy system, and St. 
James Company’s system. 

These various systems, with others, were then fully de- 
scribed, the descriptions being materially aided by means of 
lantern slides which Mr. Callender had prepared specially for 
his paper, and the paper concluded with a scheme for the 
underground mains for Sydney, providing for the various 
classes of current to be conveyed for lighting Lig eo as set 
forth in the report recently issued by the City Council, in- 
cluding high tension 2,000 to 3,000 volts continuous current 
for arc lighting, high tension 2,000 to 3,000 volts alternating 
current for feeders for —— lighting, and a low tension 

istribution ; and providing also for 
telegraph, va rape fire alarm and other municipal service 
wires. The plan proposed was, of course, on the system with 
which the author is more particularly familiar, ic., the Cal- 
lender-Webber. 

The discussion which took place on November 12th re- 
solved itself principally into a question of bare copper ’. 
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cables. Prof. Threlfall, of the University of Sydney, de- 
scribed a bare copper system of his, for which he claims con- 
siderable advantage over any other, and which may be 
described as a combination of the Crompton system and the 
system described by Prof. Forbes at the British Association 
meeting in Manchester in 1887. Prof. Threlfall proposes to 
do away with the straining gear, and substitute for the copper 
strip a conductor of girder section to give rigidity, pre- 
ferably in a form of a split tube, thus allowing, as in Prof. 
Forbes’s scheme, for the drawing in of bare copper wires to 
increase the sectional area of the main, as access of business 
requires. 

Affairs are still very dull in Sydney, nothing big being 
done at present, and the various firms barely being kept 
going with private work. The Brush Company have a tem- 
porary plant of about 20 Brush lamps going under.a 
six months’ contract to a big American circus. Messrs. 
Harrisson and Whiffen have in hand the installing of a 400 
incandescent light plant in Geddes’s new wool stores, and the 
rewiring of the Australia Hotel. The Williamson Engi- 
neering Company have just completed a private installation 
at “ Duckenfield,” near West Maitland, and have in hand the 
Redfern central station plant, and the lighting of the new 
“Arcade Street,” or “the Strand,” as it is to be re- 
christened. 

The Electric Club is now on a firm basis, with a roll of 
over 40 members, and has settled down to both work and 
play. The council have in hand the consideration of what 
steps, if any, should be taken with regard to the Electric 
Lighting Bill about to be presented in the Victorian Legis- 
lative Assembly.. A good programme of papers is pro- 
mised on various subjects, including “ Electricity in Mining,” 
“Ship Lighting,” “ Internal Wiring,” “Storage Batteries,” 
“Low-Tension Distribution,” “Fire Insurance Rules,” 
“Multiphase Motors,” and “ High-Tension Distribution.” 
A smoking concert has been arranged for about a week hence, 
and bids fair to be the best of the season. 

Many of the older cablemen will, I am sure, be sorry to 
hear of the death a few days ago from pneumonia, brought 
on by influenza, of Thomas Fish, who was in many cable- 
laying expeditions as jointer, and was for some time at Mr. 
Willoughby Smith’s works. Fish has been employed for 
some six years or so in the Telegraph Department, and had 
a wonderful memory of cables, cable-men, and their doings, 
and could talk for hours on the subject. 


ELECTRICITY IN ITS RELATION TO 
MINING.* 


By ERNEST SCOTT. 


Tue application of electricity for the transmission of power 
in mines has within the last few years (and especially within 
the last year) been seriously engaging the attention of 
mining engineers and managers, and those engaged in this 
branch of electrical engineering are being kept busy putting 
down plant. In fact, so many have been put down that it 
has already almost ceased to be a novelty, and there seems 
every promise of effecting a small revolution in the mining 
industry. Already above fifty mines are supplied with elec- 
tricity in the United Kingdom. 

Indeed, it may be truthfully stated that by the aid of elec- 
tricity, mines which have been commercially unworkable 
owing to their depth, or the great distance of the working 
face from the pit head, can now be turned into profitable 
undertakings. 

_ The distance to which electric energy can be transmitted 

18 almost unlimited, as the recent experiment in Germany has 

tended to show. In this experiment about 150 H.P. was 

transmitted through three cables, slung on poles, along the 

railway track, from Laufen, on the Neckar, to Frankfort, a 
tance of over 100 miles. 

There is thus opened to us the possibility of bringing all 


* Read at Glasgow before the Institution of Engineers and Shi 
builders, November 24th, 1891. 


the necessary power from one source. The dynamo room at 
the pit bank, or perhaps a waterfall some miles away, carry- 
ing it through copper wires, and utilising it for lighting the 
roadways, pit head gear, &c.; for signalling, firing fuses, 
charging electric safety lamps, or for driving any of the 
following machines :— 

Coal cutters, pumps, hauling machines—(1) continuous, 
(2) main and tail, (3) single rope, (4) portable ; extracting 
machinery, winding machines, coal borers, rock breakers, 
grinding jigs, screening machinery, amalgamators, rotary 
drills, percussion drills, fans, locomotives on electric tram- 
ways, electric tramways, windlasses, quartz mills, stamps, 
magnetic separators, &c. 

It is, therefore, very evident that the great function of elec- 
tricity is that of power transmission, and we are now enabled 
to utilise sources of energy hitherto inaccessible, and deliver 
it over large areas, with greater safety and economy than with 
any other system. 

There was at first considerable hesitation amongst mine 
owners and engineers, owing to the large outlay in laying 
down new plant, and the possibility of an explosion, attended 
with loss of life, in the event of a failure. Coupled to this 
is the fact that mine owners are rather conservative in the 
matter of machinery, as witness the quantity of old-fashioned, 
slow-moving Cornish engines and boilers, generating steam 
at less than 50 Ibs. pressure, which are at the present time in 

‘use. 
The following figures, showing how the coal is used up, 
may be interesting. 170,000,000 tons of coal are raised per 
annum in the United Kingdom, representing a money value 
of £45,000,000. Of this amount :— 


Used at the collieries for power purpose 6 per cent, 
Used for metallurgical operations... 
Consumed in dwelling houses, factories, loco- 

motives, &c. ... . 46 


The average amount of coal used at collieries will, in the 
near future, be reduced, by the adoption of more efficient 
machinery. The 6 per cent. representing about 6 Ibs. of coal 
per I.H.P. per hour. 

In coal mining the cheapness of fuel, and in metal mines 
the uncertain nature of the mineral deposits, explain away a 
good deal of the reluctance with which modern and much 
more efficient machinery has been taken up. It had, there- 
fore, to be very clearly proved that what was said of electric 
transmission was realisable before orders for such plants as 
that at Normanton, or as Lord Durham is having put down, 
were placed. 

Electric power can claim the following advantages over 
steam, hydraulic, and we might almost say, its only rival, 
compressed air :— 

1. Greater efficiency, and therefore reduced first cost and 
expenses in working, than other mediums of power trans- 
mission over considerable distances—say, above half a mile. 

2. The greater ease with which the comparatively small 
copper conductors can be manipulated and kept in order as 
compared with piping, especially where there are falling roofs 
or shifting floors. 

3. The facility with which machines which require to be 
moved occasionally—e.g., coal cutters, pumps, &c.—can be 
advanced along the roadways as the road proceeds, or taken 
about on bogey carriages from one part of the working to 
another. 

As energy can be produced from coal at the bank top 
eheaper than anywhere else, it is the method employed for 
distribution where the expense comes in, the question being 
which is best. The methods of transmitting power may be 
elassified as follows :— 

Rigid connection 

Belting and ropes 
Steam 

Hydraulic 

Compressed air 

Electricity 

Hydraulic might be classified under “ positive,” if the 
water was taken straight from the reservoir to the motor 

without the intervention of asteam engine and pump. 

A rigid connection is the simplest plan of transmitting 
power, and it is the one most generally used in the form of 
the spear rods to the Cornish pumping engine ; the rods and 
the pump, however, take up a,considerable portion of the 


} Positive. 


} Indirect. 
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shaft. They are.very heavy and cumbersome, and the direct 
acting force pump seems to be taking its place, the energy 
being transmitted through piping or cable. 

Wire rope transmission is cheaply put down, but it requires 
an expensive maintenance. They can be used either with a 
continuous or reciprocating motion, but guide — have 
to be placed at intervals of about 100 yards, which require 
to be well lubricated. There is also the objection of the 
great weight which has to be kept in motion, and the stiffness 
of the rope. It is efficient for short distances, but becomes 
the reverse at two miles and a half, the efficiency coming 
down with a run over that distance. 

Electric cables may claim the following advantages over 
piping. They are more convenient to handle, can be got into 
places inaccessible to piping, and they are easily supported in 
the pit shaft, and quickly placed in the roadway ; leakages 
are less likely to take place (nearly all piping having a joint 
every nine feet or so), and if the leakages do take place, 
they are much more conveniently dealt with ; water makes the 
roadways damp and slushy ; a leakage of steam renders the 
road unfit for travelling in, disintegrates the roof, and dry 
rots the timbers ; and a compressed air leakage greatly lowers 
the efficiency, but helps the ventilation to a slight extent. 
The pressures obtainable in a pipe are limited on account of 
strength of the material used. 

Steam transmission of power is extensively used where the 
distance is short, say a quarter or a half mile, and the power 
transmitted does not exceed 12 horse-power. Of course the 
= objection is due to the loss of pressure through con- 

usation ; and even if this were partly got over by expensive 
non-conducting coverings, the distance transmitted would be 
very limited. Of course, the more general adoption of steel 
girders—which, although costing 25 per cent. more in the 
first instance, have the advantages of lasting longer, taking 
a greater strain, and saving labour in erection—would get 
over this difficulty of dry rot in timbers mentioned above. 

Hydraulic power transmission has the great disadvantage 
that the waste water has to be lifted out of the mine, and it 
is very inefficient where the motor does not work at full load. 
If the head of water can be got without mechanical means 
and without payment, as in some mountainous or well- 
watered districts, then it is the most efficient and cheapest 
= but this is an exception. Some hydraulic pumps, 
however, especially that patented by Mr. Joseph Moore, 
answers very well, the reciprocating action of the engine on 
the bank being transmitted to the pumpin the mine by 
small water pipes. 

Compressed air has the great advantage of being absolutely 
safe in gaseous atmospheres ; that is, if we accept a low effi- 
ciency and do not heat the air at the motor end. It also 
has the advantage that if an accident should happen sufficient 
to burst the pipe it would assist the ventilation. It might 
also be turned on by the men, and in any case the exhaust 
from the motor can always be used for ventilating purposes. 


Very few compressed air plants in mines can show greater ° 


efficiency than 40 per cent. ; the efficiency of the system. gets 
lower the l.igher the pressure which is used. About 40 lbs. 
above the utmosphere is the one generally adopted, except 
where smullness of piping and portability is a desiderataum— 
e.g., rock drills—then 80 lbs. may be used, the efficiency then 
being about 20 per cent. If there is no leakage, however, 
the losses in the nae due to friction are very low, and were 
found by Prof. Kennedy at Paris to be only 2 per cent. in 
four miles of piping. 

It is evident that each of the different methods of trans- 
mission has its advantages, and that for very short distances 
a rigid connection wire rope, steam, or water, is convenient, 
depending on the circumstances. The difficulties in trans- 
mitting power becoming greater the further from the source 
of power we go, the question becomes, shall we use compressed 
air or electric transmission ? “Mr. Scott then showed that the 
latter were the best, and, by instancing a few of the machines 
aud tests that had been made, brought before the audience 
what had already been done in that direction. . 

‘The chief objections raised against electric machinery in 
mines are :— 

1. The machines are too delicate in their construction, 
eisily damaged, and therefore require specially skilled 
attendance. 

z. Danger of fire to (a) sparking at the commutator, (6) 


the spark caused by breaking of the cable conveying the 


current, (c) short circuits, (d) overheating the wires—this 
referring more particularly to gaseous coal mines. 
3. Shocks. 
DELICACY OF CONSTRUCTION. 


Asan answer to this objection, I may say that there is a 
very general idea abroad that electric machinery has certain 
adherent defects, and on that account it is impossible to run 
for any length of time without a breakdown, and that at its 
best it requires very frequent repairs and adjustments. 

Now, this is incorrect, just as it was incorrect to state in 
the early days of the steam engine or gas works that it 
would be impossible to make an engine or a gas works to run 
for three days without a mishap. The first makers of steam 
engines were theoretical men, and it was not until born 
engineers like Smeaton and Watt took it in hand that we 
got anything like a perfect article. In the same way 
engineers have taken dynamo-electric machinery in hand, 
and are ser machines which, if need be, will run for 
months, day and night, without stopping, in fact are doing 
it now in London. Machinery stopped or the lights went 
out in the old days in most cases through imperfect 
mechanical construction. This has been remedied, and if a 
customer likes he can have his machine as strong as a “ stone- 
breaker,” figuratively, of course, and why should he not? 
There are no reciprocating parts nora fraction of the very 
varying stresses which are brought to bear on certain details 
of an engine. There is no knocking, the motion being 
one of simple rotation, and the dirt and dust can be easily 
kept from the bearings, in fact, a good electric motor can be 
made to work without repairs longer than any other class of 
machinery ; it is merely a case of caréful construction and 
proper safeguarding. 


MEASUREMENT OF THE POWER DEVE- 
LOPED BY ALTERNATING CURRENTS IN 
ANY CIRCUIT.* 


By CARL HERING. 


Some months ago there appeared in these columns some very 
good articles on the measurement of power generated by 
alternating currents in a circuit having induction, such for 
instance as that of a transformer. These articles appeared 
to contain a considerable amount of mathematics, and were, 
therefore, doubtless d over by quite a number of elec- 
tricians who may have wished to apply these methods. 
Beside this, the original article was followed by a discussion, 
the results of which were quite interesting and useful. For 
the benefit of those who have not the time to sift out the 
ultimate conclusions, the following abstract has been pre- 
d, accompaniyd by examples, which we hope will bring 
the method within the reach of the many who would like to 
use it, but have not time to make the abstract for themselves. 
Before describing these methods, it may be well, for the 
benefit of those who have heretofore worked only with con- 
tinuous currents, to explain why it is that there should be 
any more difficulty in measuring power generated by alter- 
nating currents than when generated by a continuous current, 
a point which is probably not clearly understood by many. 
Every one knows that to calculate the power generated in 
any continuous current circuit we have only to multiply the 
current by the voltage, or the square of the current by the 
resistance, or divide the square of the voltage by the resist- 
ance ; but this law, like Ohm’s law, does not always apply 
to alternating current circuits. -The reason is, that the 
waves of the current and of the voltages do not coincide ; 
one lags behind the other, and therefore «we can not multiply 
their mean or their maximam values together. Mathemati- 
cians tell us that we have. only to multiply their product by 
the cosine of the angle of the lag, to get the true results : 
but this rule may cause considerable mischief in the hands 
of anyone who does not understand it thoroughly. 
The action of these alternating currents and voltages, and 
the way in which it differs from those of continuous currents 
may perhaps be more easily understood by those who are 
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familiar only with continuous currents by the following 
simple analogy in mechanics. Any one will be able to under- 
stand the mechanical analogy and we therefore hope that the 
somewhat similar action of alternating currents will be 
rendered more clear. This analogy is not a perfect one, that 
is, it is not in every way the equivalent of the electric phe- 
nomena, but it is sufficiently similar to enable one to form a 
sort of picture of the action. 

Referring to fig..1, let 0, P, be a flexible pendulum, made, 
we will say, of a stiff, flat steel spring, ; let 0, H, be a handle 


connected to the top of the pendulum and pivoted ato. By 
means of the handle, H, let this pendulum be moved rapidly 
to and fro through an angle asshown. Suppose the pendulum 
to be very light and the motions not too rapid, then it is 
evident that the motions of the pendulum will follow the 
motions of the handle at every instant, and will be in its ex- 
treme positions on the two sides at the same time when the 
handle is in its extreme position, or, in other words, the 
oscillations of the pendulum and those of the handle produc- 
ing them will coincide in point of time. If, now, we imagine 
the motions of the handle to be analogous te the E.M.F. which 
produces a current, and if the spring of the pendulum be con- 
sidered analogous to the resulting current, we have here an 
analogy to an alternating current when it is passed through a 
simple resistance having no inductive action, or having no 
electrrical inertiaas it is sometimes called. In such a circuit the 


waves of the E.M.F. and of the current will coincide in point of 
time, that is, they will have a maximum at the same moment 
and they will pass through the zero point at the same moment. 
ferring now to fig. 2, let us assume that the end of tke 
predulam be weighted with a heavy weight, but still not 
avy enough to bend ‘the spring materially if it were held 
horizontally. Now suppose the handle, n, be oscillated .as 
before, it will be seen from fig. 2 that the bottom of the pen- 


dulam will not respond immediately to the motions of the 


handle ; it will oscillate as before, but its motion will lag 

behind the motion of the handle. It will reach its maximum 
positions at different times than those at which the handle 
reaches its maximum positions ; or, in other words, the two 
oscillating motions, although making the same number of 
oscillations per second, will not coincide in point cf time ; 
that of the pendulum will lag behind or follow that of the 
handle. In examining the four different positions shown, it 
will be seen also that there is a tendency to reverse the motion 
of the pendulum before it gets to its maximum positions, and 
that therefore the resulting motion of the pendulum will not 
be as great as it would be if there were no weight at the end. 
The action of this weighted pendulum is analogous to the 
action of an alternating current in a circuit having electrical 
inertia, as it is sometimes called; that is to say, having a 
something in the circuit which acts similarly to inertia in 
mechanics ; that is, it will require a little time before the 
electromotive force which is applied really acts. The result- 
ing motion of the end of the pendulum, as distinguished from 
that of the spring, may, to a certain extent, be said to be 
analogous to the resulting power of an alternating current; 
it will be greater and more nearly equal to that in fig. 1, the 
less the inertia of the pendulum, or in the case of an electrical 
current, the less the amount of induction or electrical inertia 
which exists in the circuit. 

We may go still farther with this analogy and illustrate a 
point which is sometimes difficult to understand. In fig. 3, 
suppose the weight of the pendulum to be made very 
great, and suppose the oscillations of the handle are very 
1apid, it is easy to imagine that such a point may be 
reached that the moment the pendulum begins to move in 
one direction the motion of the handle has been reversed 
and will tend to move it in the other direction, so that the 
result will be that the pendulum remains at rest, although 
the motions of the handle are going on as before. This is 
analogous to a theoretical case in which there is an electro- 
motive force and a current, but there is no work done, the 
reason being that the waves of the electromotive forces and 
of the current are in opposite phases, or, in the language of 
the mathematicians, they differ from each other by 90°, so 
that they neutralise each other in so far at least as they pro- 
duce no effect in the way of work. It will be seen, therefore, 
in this analogy, that in case the pendulum is an appreciable 
weight, its motion, which we have said is analogous to the 
resulting power, is no longer dependent merely on the motions 
of the handle and the motions of the spring, but it depends 
also very greatly on its inertia, on its tendency to lag in the 
motion of the handle and the spring. 

This same analogy may be carried still farther. It might 
be asked, what becomes of the power applied to the handle in 
fig. 3, in which we have assumed that the pendulum itself 
docs not move? It will be readily seen that in the me- 
chanical analogy the power given to the spring at each 
oscillation is given back to the handle by the spring; in 
other words, it will be practically equivalent to simply bend- 
ing the spring to and fro, in which case it is well known that 
no power is required except the small amount lost in the 
heating of the spring, which, as far as we are concerned at 
present, may be neglected. ‘This case is similar therefore to 
a condenser in circuit of an alternating clectromotive force. 
The electromotive force acts but does nu work, as the current 
is given back again, neglecting, as we did above, the small 
amount lost in heating the condenser. 

We may apply this analogy to still another point which is 
often difficult to understand. We are told that when a con- 
denser or a Leyden jar is suddenly discharged, the discharge 
is of an oscillatory character, that is to say, the discharging 
current is an alternating current; also that these oscillations 
may be made less in number, and, in fact, may be prevented 
altogether, if a sufficiently great resistance is offered to the 
current. Referring again to fig. 3, let us assume the pendulum 
to be in the second position, namely, at rest; now imagine 
the handle moved very suddenly to the next position, as, for 
instance, by a blow from the hand, and let it be held in that 
position. It will readily be seen that the pendulum in this 
case will follow the motion of the handle, but it will not come 
to rest suddenly, it will first oscillate to and fro for some time. 
This is precisely analogous to the oscillatory character of a 
current obtained from the sudden discharge of a — jar. 

To continue the analogy, suppose the pendulum itself be placed 


in water, or in any liquid offering a mechanical resistance to 
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its motion, it will readily be seen that the oscillations will 
then be much fewer in number. Finally, let us suppose the 
pendulum to be placed ina thick fluid like a heavy oil or 
glycerine, offering very great resistance to its sudden motion ; 
in this case, when the handle is suddenly moved, the pendulum’ 
will follow, its motion will become less and less rapid, and it 
will stop at its ultimate position without passing it, that is, 
without first oscillating to. and fro. In the same way a con- 
denser discharged through a sufficiently high resistance will 
not generate an oscillatory current, but will generate a simple 
momentary current, which gradually dies out. 

Having now illustrated why it is that in measuring alter-. 
nating current powers we cannot multiply the current by the 
voltage, without considering other things also, the following 
abstract of the above-mentioned articles may, perhaps, be 
better appreciated by those to whom these subjects were not: 
clear. The various methods given below were suggested by 
Messrs. Ayrton, Sampner, Swinburne and Fleming. The 

roofs of the formule, together with furthur information, may 
found in the original articles. 


(To be continued. ) 


DETERMINATION OF THE TRUE CON- 
DUCTOR RESISTANCE OF A TELEGRAPH 
LINE. 


By A. EDEN. 


Ir is frequently necessary to determine the true resistance of 
a telegraph line under the actual conditions of temperature 
which prevail at the time when the test is made, and free 
from any error due to leakage. 

If the insulation resistance is practically infinite, of course 
the ordinary methods are sufficiently accurate; but where 
leakage is considerable, very great errors are introduced. 

It is usual, in cases where the insulation resistance is not 
practically infinite, to estimate the resistance of the conductor 
approximately by reference to the records of length and unit 
resistance before erection, making temperature corrections to 
suit the supposed conditions at the time of. the test. 


Fia. 1. 


_ As the wire may have stretched during the process of erec- 
tion, and as it may assume different temperatures at different 
parts of its course, this method cannot give correct results. 


The following method was discovered experimentally by . 


the writer, and during the last dozen years he has employed 
it at various times with accurate results; but as he has re- 


cently had reason to believe that this method is not known, . 


nor referred to in any publication, it may be of service to 
draw attention to it now. 

The two ends of the conductor must be available at the 
testing station, that.is to say, a loop is necessary, and if the 


i 


insulation is not uniform, resistance must be added until the 


resultant fault is in the centre. - 
The usual “ bridge” method, fig. 1, can be utilised for this 


purpose, or a differential galvanometer, fig. 2, can be used, 


resistance being inserted until the galvanometer stands at zero. 

A current from a known electromotive force is then sent 
into the line, and the strength of the “sent” and “ re- 
ceived ” currents separately estimated without disturbing the 
resistance (if any) which has been added to ensure the ap- 
proximate centrality of the resultant fault. 


Fia. 2. 


The arithmetic mean of the sum of the sent and received 
currents divided into the electromotive force will then accu- 
rately give the true conductor resistance of the line at the 
time of the test, plus the added resistance (if any), and the 
resistance of the battery and galvanometer. 

This result is attained without any temperature correction, 
or previous knowledge of the unit value of the conductor, 
and, it may be added, this admits of mathematical proof. 


THE LIGHTING OF RESIDENCE DISTRICTS.’ 


By W. 8S. BARSTOW. 


In the history of every company, electrical or otherwise, 
there comes a time when it is necessary to extend its business ; 
and this extension is often unprofitable for some time after 
its start. When a corporation is already showing net earn- 
ings, it is a source of displeasure to the stockholders to be 
obliged to relinquish any portion of the present earnings for 
the prospect of increased earnings at a future time. 

Electric light companies, in order to prove that the claim 
of “light and power for the public” is a just one, find it 
necessary to enter residence districts, and supply current on 
the same basis as gas. It is an unfortunate undertaking 
for any dividend-earning company to erect and endeavour 
to maintain a central station in a residence district, with 
the expectation of net earnings therefrom during the first 
or second year. The business man is willing to pay for com- 
mercial lighting a sum which he would never think of pay- 
ing for the lighting of his residence. He will, however, 


instal 10 lights in his dwelling to one in his place of business,. 


although he may only use one out of the 10. Thus the lights 


burning in a residence district are only a small percentage of 


the lamps installed. The maximum load of a station in a 
residence district is actually about 25 per cent. of the lamps 
installed or connected, while that of a station situated in a 
business section of a city is never less than 50 per cent. 
This means, that in a residence district we must connect 
twice as many lights as in a business district to get the same 
income. ~ Another unfortunate thing in residence lighting is 
the fact that during four months of the year the dwellings 
are closed, and during the months they are occupied the light 
is only used about five hours out of the 24. The company, 
like the winter hotel manager, is obliged, at the start at least, 
to make up the interest on its investment for the summer 
months out of the earnings of the other seven. 

It therefore follows that a company operating in a resi- 
dence district must endeavour to either increase its earnings 
as much as possible during the winter months in order to 
offset the loss during the summer, or so reduce the cost of 
current that the receipts balance the expenses during the 
summer months. As the former depends on the popularity 
of. the light, and the popularity depends to a considerable 
extent on the cost, it is evident that every effort must be 


made to reduce the cost of operation, so that receipts balance ; 


expenses during unprofitable months, ~ 
he fact that current can be supplied more economically 


* Electrical Engineer, New York. 
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from a station already in. paying. operation, than from a 
station having heavy operating expenses to start with, needs 
no emphasis, as current generated in quantity, with large 
units working efficiently, is more economical than current 
generated in a number of small units. Thus it only remains 
to be ascertained what we can afford to lose in conductors. 
And in order that this point may not be considered entirely 
theoretically, it might be of value to those interested in this 
subject to know what has been actually done in this direc- 
tion from a practical standpoint. 

The second district system of Brooklyn is laid out similar 
to any ordinary Edison three-wire central station system of 
underground conductors ; each feeder is brought to a central 
point of distribution situated on land owned by the company, 
so that in the event of the load warranting the operating of 
a station in after years, no change in the feeders will be 
caused by its erection. From this central point of distribu- 
tion a large feeder is laid to the first district station, a dis- 
tance of about two miles. The = arose before the 
work was begun, At what load would the economy of trans- 
mission on this feeder be overbalanced by the loss in the 
conductors and interest on any special apparatus required ? 
To answer this question, the cost of labour, interest on in- 
vestment, and deterioration of a new isolated station must 
be balanced against increased cost of labour in old station, 
interest on investment, deterioration, and the loss in trans- 
mission—the cost of fuel, water, &c., remaining the same in 
either case. 

The following equations may present this more clearly : 


Separate Station, = Feeder Transmission. 
Interest Increased Inte- 
Dete- Dete- 
Cost of on cost of rest on 
labour. + invest- labour in + j + riora- +  trans- 
ment. oldstation. ment. 
In the above equation the interest on investment + de- 
terioration is generally equal by both methods, so that we 
have : 
Separate station _ 
Cost of labour. 


Feeder transmission 
Increased cost of labour + loss of transmission : 
or, cost of labour (in separate station), minus increased cost 
of labour (in old station), equals loss in transmission. 

By substituting the figures for the items in the last equa- 
tion it will readily be seen when the loss in transmission 
becomes greater than the cost of operation of a new station. 
For example, the cost of labour in a separate station for 24 
hours would ordinarily be : , 


2 firemen... ose 5.00 
2 dynamo men ove ove 5.00 

$16.00 


While the increased cost of labour in an old station (one 
already in operation) for 24 hours would ordinarily be : 


1;dynamo man ove oe 
$5.50 


Therefore, $16.00 minus $5.00, equals loss of transmission, 
or, $10.50 eguals loss in transmission. That is, until the 
loss in transmission for 24 hours a day throughout the year 
exceeds $10.50 (in current only), it is preferable to transmit 
current rather than to generate a separate supply. 

In order that we may reckon the loss in transmission in 
dollars and cents it is obvious that we must have some way 
of securing a tangible record of this loss. An exact, re- 
corded measurement of the loss can only be obtained by 
separating the current supplied into two distinct parts—one, 
the current actually consumed at the lamp; the other, the 
watts lost in transmission. When divided in this way we can 
easily meter the loss and thus keep an exact account. 

After a year’s successful operation by the Brooklyn Com- 
pany in its new district, described by the writer in the 
Electrical Engineer of May 6th, 1891, the following plant has 
been devised whereby it is possible to correctly record the loss 
of power in transmission to the new district. The arrange- 
ment is as follows :— 

tn the diagram fig. 1, m and Nn denote the centres of dis- 
tribution of the two districts, in which N is practically the 
location of one station, and m is about two miles distant 
from this point. a and B are the two pairs of machines 
(more or less) on ordinary three-wire system, supplying cur- 


rent at 115 volts to N, to supply current to m (at the same 
voltage at lamps). Dynamos ¢ and p are placed as shown 
in the diagram. The armatures of thcse machines, ¢ and p, 
are wound for the maximum current supplied to M, the 
voltage being the maximum economical drop in transmission 
in feeder. These two machines are belted to a 230-volt 
motor, P, which is run from the main station bus. As may 
be seen in fig. 1,c and p will generate whatever watts are 


1ST DIST. 


Fic. or Dererminina Loss TRANSMISSION. 


lost in transmission in conductor to M, the watts furnished 
to the lamp at m being generated at a and B. In fact, in 
action, c and D are nothing more than electrical (hydraulic) 
rams raising the pressure of the current delivered by 4 and B. 
By making ¢ p series machines they become entirely auto- 
matic in regard to the regulation of the pressure necessary to 
counter-balance the drop in the feeder. 

- In the motor circuit a meter is placed at kK, and this gives 
us the total loss in transmission + the inefficiency of the 
transforming device, and by subtracting the latter from the 
total reading the actual loss in the conductor may be ob- 
tained. In transmitting 300 ampéres to M, the average day 
load in the residence district, the pressure of c or D is 10 
volts. The actual cost of a year’s loss in transmission is 
as follows :— 


Week-day Loss. 


lpm.to 4p.m. = 1.52 
4p.m.toll p.m. = 2.80 


Total, $4.32 


1 


Winter (seven months) — 
Sunday and Holiday Loss. 


llp.m.to 4pm. = 48 
4pm.tollpm. = .98 
Total, $1.46 

Week-day Loss. 
lp.m.to 4 p.m. 
4 p.m. to 11 p.m. 
Total, $2.96 


Sunday and Holiday Loss. 


ll p.m. to 4 p.m. 32 
4 p.m. to 11 p.m. A2 


1 1.56 


1.40 


Summer (five months) ma 


Total, $0.74 
Average loss per day during the year - $3.36 


Total loss per year... a $1,227.68 
Total loss allowed (efficient loss) $3,832.50 


By calculation of total number of lamp hours (of 8,000 
lamps connected) and receipts, the cost per lamp hour at the 
centre of distribution in the new district two miles from the 
generating centre is 10 per cent. more than at the generating 
centre. 

The above figures need no explanation as to the financial 
efficiency of low tension transmission. Of the 8,000 lamps 
connected 5,000 are located 2,500 feet from the distributing 
point of this district, or about two and a-half miles from the 
generating point ; 1,000 lamps and 60 H.P. in motors are 
connected 5,000 feet from the distributing point, or three 
miles from the generating point. 

Fig. 2 is a diagram of an average daily pressure at the 
main station end of the transmitting feeder. The constant 
for this diagram is 7°82 amperes = 1 volt drop (each volt 


above 117). This gives one-half the load of the feeder at 


117 volts. 

In the manner above shown, new districts may be entered 
without serious loss in earnings, and whenever the district 
becomes so loaded as to pass the point of economy by trans- 
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mission, a station can be erected which, from the very start, 
will have a good paying load. The feeder may then be 
turned into new territory or left as a tie-line between the 


iat 2 


9345678 
PM 


two stations. The advantages of this system for residence 
lighting will be appreciated by all companies who have 
struggled along turning over the net earnings of one station 
to make good the deficit of another. 


THE SUSPENSION AND CONSTRUCTION OF 
THE COIL OF A D’ARSONVAL GALVANO- 
METER. 


By W. E. AYRTON. 


THE disadvantage of using German silver as a metal for sus- 
pensions, and the importance of employing a thin strip 
instead of a round wire, are hardly yet fully realised, and 
therefore the exact reasons that led Prof. Perry and myself, 
some years ago, to adopt a thin strip of phosphor-bronze for 
suspending the coil of a d’Arsonval galvanometer, may be of 
interest now that the use of d’Arsonval galvanometers both 
for laboratory and factory testing is becoming so common. 

German silver has not only more sub-permanent set than 
phosphor-bronze, as shown by two independent sets of experi- 
ments made on a number of alloys for Professor Perry and 
myself by Mr. Bower about 1884, and by Mr. H. B. Bourne 
about 1887, but it is a substance that easily undergoes 
chemical change in the atmosphere. An instrument, then, 
in which the coil is suspended with German silver will not 
only have a greater zero error than if the suspension be made 
of phosphor-bronze, but its sensibility will change more rapidly 
with time. 

Some instrument makers employ a circular platinoid wire 
for suspending the coil of a d’Arsonval galvanometer. But 
platinoid has all the. objections possessed by German silver, 
with the additional disadvantage, in the case of coils of low 
resistance, that the specific resistance of platinoid is even 
higher than that of German silver, so that. the mere suspen- 
sion introduces a resistance of 10 ohms into the galvanometer 
when a platinoid wire is employed. 

But whatever material be used for the suspension, the fol- 
lowing considerations will show the very great advantage of 
using a thin flat strip, and not a round wire, for the suspen- 
sion. The formule from which the numbers are calculated 
are based on those developed in our paper on “ A New Form 
of Spring for Electric and other Measuring Instruments,”’* 
and their accuracy has since been tested by hundreds of ex- 
periments made by Professor Perry’s students on the strength 
and stiffness of wires and strips of circular and rectangular 
cross sections. The formulw are as follows :— 

If N be the modulus of rigidity of the material used for 
the suspension, which in one case consists of a circular wire 
of diameter, 7, and in the other of a strip a broad and } 
thick, where a is more than five times 6, then the couple 
required to give a twist of one radian per unit length will be 

aN dt 
— for the round wire, and 


3 
N tor the strip. 


And the greatest shear stress on the material when a twist of 


one radian per unit length has been given to the suspension: 


will be 


* Proc. Hoy. Soc. No. 230, 1884, 


4nd for the round wire, and 
N 6b for the strip. 


Now, if we take the case of two suspensions made of the 
same material, one a circular wire of 0°01 inch in diameter, 
and the other a strip 0°02802 inch broad and 0°002802 inch 
thick, the cross section will in each case be 7°854 x 10° 
square inches, so that they will have the same tensile strength 
and the same electric resistance for the same length and at 
the same temperature. 

But from what is given above it follows that the couple 
required to give a twist of one radian per unit length will be 


9819 x 10°” x N for the round wire, and 
27054 x 10°” x N for the strip ; 


and the greatest shear stress, which in the case of the strip 
will be at the middle of the longest side of the rectangular 
section, will be, for a twist of one radian in unit length, 


5 x 10° x n for the round wire, and 
2°802 x 10-° x N for the strip. 


The surface of the suspension for 1 inch length will be 


0°031416 square inch for the round wire, and 
0°06164 square inch for the strip. 


We may, therefore, conclude that for two d’Arsonval 
galvanometers in which equal lengths of these suspensions 
are employed respectively— 

1. With coils of the same shape and volume the same 
current density will produce nearly five times as large a 
deflection on the instrument with the strip as on the instru- 
ment with the round wire. 

2. For the same deflection of the coil the greatest stress 
on the material of the strip will be not much more than half 
that on the material of. the wire, therefore the liability to 
zero error will be much less with the strip. 

3. The cooling surface per unit length of the strip will be 
nearly twice that of the wire. 

4, The cross sections of the strip and wire have been taken 

ual. 

a Therefore, in addition to the same current density pro- 
ducing five times as large a deflection when the. coil is sus- 
pended with the strip as when suspended with the wire, the 
zero error for equal deflections will be much less with the 
strip. Lastly, for the same rise of temperature in the sus- 
pension the strip can carry 41 per cent. more current than 
the wire, a, result of considerable importance when a rela- 
tively large current has to be sent through the d’Arsonval 
galvanometer. 

Next instead of considering a strip which has the same 
cross section as the round wire, 0°01 inch in diameter, let us 
consider a strip of 0°V02802 inch in thickness, and of such 
a breadth, a, that the same couple will produce the same 
twist for the same length of suspension, then 

. 9 9\3 

= x 10; 

&@ = 01339 inch ; 
and, as before, the greatest shear stress on the material of 
the strip will be, for one radian twist per unit length, 

2°802 x 10% x N. 

But’ the cross section of the strip will be now 35°5 x 10° 
square inch, and the surface per inch length of the strip will 
be 0°2734 square inch. 

For the two d’Arsonval galvanometers in which equal 
lengths of these suspensions are employed respectively, we 
may therefore conclude that— 

1. With coils of the same shape and volume the same 
cuyrent density will produce equal deflections with the two 
instrumcnts. 

2. Tlie maximum stress on the strip will be only a little 
more than half that on the wire for the same deflection. 

3. The cross section of the strip will be more than four 
times as great as that of the wire. 

4. The cooling surface per unit length will be nine times 
as great with the strip as with the wire. F 

Hence in addition to there being much less zero error with 
the strip than with the wire, the resistance of the strip will 
be less than one quarter of that of the wire for the same 
length ; hence for the same rise of temperature the strip will 
carry more than six times the current, for in addition to 


- having only less than one quarter the resistance, it has nine 
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times-as much cooling surface as the round wire for the 
same length. 

I next come to the consideration of the shape that should 
be given to the coil of ad’Arsonval galvanometer. Ina paper 
read by -Mr. Mather before the Physical Society in March, 
1890,* he showed that fora given time of oscillation of a 
coil, and for a given current-density in the coil, the best 
effect was obtained by winding the coil so that its cross 
section at right angles to the axis of rotation consisted of 
two circles having a common tangent at right angles to the 
axis of rotation. He further showed that the ordinary 
method of winding the coil of a d’Arsonval galvanometer or 
of a Siemens dynamometer necessitated for a given current 
density either that the periodic time was about twice as great 
as it need be, or that the deflection was only about half as great 
as it might be. He further proved that if the coil were wound 
shuttle fashion the result obtained would be about three- 
quarters as good as if the theoretically best section had been 

iven to the coil. 

As the shuttle wound coil has a much smaller moment of 
inertia than a coil of the ordinary shape containing the same 
volume of wire, it is n for the same periodic time of 
vibration to be obtained, that the suspension that carries the 
shuttle wound coil should introduce a less control than that 
which supports the ordinary shaped coil. But since, as I 
have pointed out, the use of a wide thin strip enables the 
couple that is required to produce one radian deflection per 
unit length to be made as small as we like without diminish- 
ing the cross section, that is, without diminishing the strength 
of the suspension to resist a longitudinal force or increasing 
its electric resistance, it follows that the proper method of 

ure is as follows :— 

Having decided on the length and gauge of wire that is to 
be used in winding the coil.of the d’Arsonval galvanometer, 
construct the coil of as nearly as possible the theoretically best 
shape, as illustrated-in. Mr. Mather’s paper. Next select 
a strip of phosphor-bronze of such a breadth and thickness 
as will possess sufficient longitudinal strength to carry the 
coil without risk of breaking, and as will cause the coil to 
have the desired periodic time of vibration ; then in a given 
magnetic field, and for a given current, a greater deflection 
will be obtained with this coil than with any other wound 
with the same length and gauge of wire, and suspended so as 
to have the same time of vibration. 


ON NEW RIGHT HAND AND OTHER RULES. 
By W. PERREN MAYCOCK, M.LE.E. 


ABOUT a year ago, one of my students (Mr. Cullingford) 
suggested, and I put into shape, a rule as follows :— 


Fia. 1. 


Fis, 2. 


“Ont 
ste ate shape of movable coils in electrical measuring in. 


. Rute A.—Right-hand rule for finding the positive 
direction round the magnetic field of a straight conductor 
carrying a current (figs. 1 and 2). Place the right hand 
across the conductor, with the palm facing the conductor, 
and the outstretched thumb pointing in the direction of the 
current ; then the fingers curled round the wire will denote 
the positive direction along the conductor’s circular lines of 
force. 

. The apes of the above rule will be understood from 
figs. 1 and 2. 

This is a fundamental rule, and it will be easily seen that 
it really combines three rules in one, for :— 

B.—Knowing the direction of the field, we can at the 
same time deduce the direction of deflection of a magnetic 
needle above or below the wire; for the N. pole of the 
needle will point in the positive direction round the field as 
indicated by the fingers in figs. 1 and 2. 

And conversely: C.—Having found by means of a com- 
pass needle the direction of the field, as indicated by the 
pointing of the N. pole of the needle, curl the fingers round 
the conductor in the direction of the field; then the out- 
stretched thumb will denote the direction of the current. 

These rules (B and ©) may be rendered more clear if 
formulated and illustrated as below :— 

First of all, however, it is necessary to point out that rules 
following on the fundamental Rule A, should correspond as 
nearly as possible in the matter of the placing of the hand 
and the pointing of the thumb and fingers ; and it is, more 
rticularly for this reason, that the right hand rules of 
leming and Jamieson do not satisfactorily follow on after 
the above fundamental Rule A. 

In these rules, therefore, it should be remembered that :— 

1. The right hand is to be used, unless otherwise stated. 
(See Rule E). 

2. The hand is to be so placed that the palm faces the 
conductor, or solenoid, or electro-magnet coil. 

3. The outstretched thumb denotes the direction of the 
current. 

4, The fingers (sometimes the first finger only) point in 
the positive direction along the field ; or in the direction of 
deflection of the north pole of a magnetic needle. 

Rute B.—Right-hand rule for finding the direction of 
deflection of a magnetic needle by a current in a conductor. 
(Figs. 3 and 4.) Place the right hand across the conductor, 


Fia 3. 


4. 


and the same side‘ofjthe conductor as the magnetic needle ; 
with the palm facing the conductor, and the outstretched 
thumb pointing in the direction of the current; then, the 
fingers will denote the direction in which the N. pole of the 
needle will turn. 

Ruxe.C.—Right hand rule for finding the direction of the 


current in a conductor. (Figs. 3 and 4). 1. Move the 
conductor -(if possible) .into the muaguetic meridian. 2. 
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Hold’ small compass ‘needle above or below the conductor, 
atid observe’ the direction in which the'N. pole of’ the compass 
néedle is deflected. 3. Place the right hand the same side 
of’ thé conductor as the needle, with the‘ palm facing the con- 
ductor, and the fingers pointing in ‘the direction of deflection 
of the’ N. pole of the needle. “Then the ‘outstretched thumb 
will dendte'the direction ofthe current.‘ 
Rue D.—Right hand rule for finding the polarity of'a 
solénoid, Or of an (Fig. 5.) Place the 


THUMB POINTS*IN 
DIRECTION OF CURRENT =~ 
__ ROUND 


FINGERS DENOTE + DIRECTION | 


ALONG EXTERNAL FIELD © 


wie. 
right hand on the solenoid, or on the coil of the electro- 
magnet, with the palm. facing the solenoid or coil, and the 
outstretched thumb pointing in the direction of the current ; 
then the fingers will point in the positive direction along the 
external field, .¢., towards the S. pole... 

Rute E.~Left-hand rule for finding the direction of the 
current induced in a conductor which is ‘moved across a 
magnetic field ; e.7., in the case of the armature of a mo. 
(Fig. 6). Place the left-hand across the conductor with the 


6. 


palm facing the conductor, and the thumb, fore-finger and 
other fingers stretched out at right angles, as chditn. dn “the 


figure ; the fore-finger must point in the positive directio 
along the field, the fingers in the direction of 
motion ; then the thumb will denote the direction.of the in- 
F.—Right-hand rule for finding the: directign of 
motion of @ current-carrying conductor when. placedin a 
magnetic field ; in the casé of a motor armature, 
(Fig. 7.) Place the ‘right-hand with’the palm facingthe 
conductor, and the: “fore-finger, ‘and’ other fingei 
streighed out in the” the 
fore-finger ‘must point in the “positive direction along the 
field, and the thumb in the direction of the current; then 
the other fingers will; denote the direction, in which the cur- 
rent-carrying conductor will move. . guise! 
It time that’ right hand shold: entirely 
supersede the awkward and old-fashionéd rule ‘of Ampére, 
and its adaptations, which even now appear im -sothe newly- 
published; eoks. On. the: other shand, the: miles 
giving;bhe relation (a), betweeni'the cinenlation of electricity 
round,,a magnet. coil and the resultant 
between the current in a straight conductor and the direc- 


polarity); and (dy 


tion of the field, may with advantage be kept in mind in 
conjunction with the above or other right hand rules. To 
assist in remembering these clock-face rules, the followin 

modifications of the rule suggested by Maxwell may be ach f 
Route G.—Relation between the circulation of electrici 

round a magnet coil and the resultant polarity, Looking 
at the end of the coil, associate the rotation pie travel. of a 


right-handed screw with, respectively, the circulation of 
electricity round the magnet coil, and the movement 
(attraction or repulsion) of an imaginary free N. pole held it. 
The polarity of the magnet coil is deduced from the move- 
ment (attraction or repulsion) of the little free pole. ._ . 

RuLe H.—Relation between the current in a straight con- 
ductor and its field.” Associate the rotation and. trayel of a 
right-handed screw with, respectively, the positive direction 
round the field of and the direction of the current in a con- 
ductor, as viewed from the end. 


». CORRESPONDENCE.” 


Prof. Ewing’s Report on the Parsons Steam Turbine ~ 
Dynamo. 

Whilst reading Prof. Ewing’s report on the Parsons stcain 
turbine dynamo in your last week’s issue of the ELEcTRieaL 
Review, I was somewhat astonished by a few curious ex- 
a as well as sorry that he had been obliged to publish 
is results under such disadvantageous circumstances. . 
First, with regard to the expressions. Prof. Ewing says 
that the alternate current dynamo was “capable of yielding 
100 kilowatts, or 100 Board of Trade units of electrical 


- energy yer hour.” In the 7th paragraph he says that “the 


output was varied, in successive trials, from about 20 units 
per hour to 100 units yer hour.” In the first table of 
results, and in the text, he uses the expression, “ electrical 
output in units generated yer hour,” whilst in the next table 
he says, “output in units yer hour.” Now,a Board of Trade 
commercial unit is 100 volt-ampére hours, or 1,000 watt- 
hours or 1 kilowatt-hour, and the word per denotes the divi- 
sion of the quantity named. before it by the quantity named 
after-it, Hence, if we have an electrical outputiof, say, 100 
kilowatts for a duration of 6 hours, we have developed. 600 
Board. of Trade units. In other words, the Board of Trade 
unit takesinto ‘account the activity or output at the rate of 
1 kilowatt for the duration of one hour. Consequently it is 
absurd to-talk,of “‘ nnits generated per hour,” or of “ output 
inanits, per hour,” or of “Board of Trade units of electrical 

Prof, Bwing says : “The consumption~of 37-tbs- 
per unit at full load” (this expression is correct) “ corre- 
sponds. to-27°6" Ibs. per electrical: horse-power per hour.” 


* Other correspondence will be found on page 83. 
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This latter part of the sentence should surely read as 27°6 lbs. 
per electrical horse-power-hour ? The introduction of the 
second per here is confusing and misleading, but appropriate 
when speaking of the number of Ibs. of steam per unit 
(or kilowatt-hour). 

Now, with regard to the disadvantageous circumstances 
under which the tests were taken, we find it stated in the 
beginning ofj the report that “the turbine was designed 
to work with steam at an initial pressure of 140 lbs. per 
square inch, but on the occasion of the trials it was not 
practicable for want of a suitable boiler to use a pressure of 
more than 95 Ibs. per square inch.” In addition we are 
informed that the boiler was old, leaky, and insufficient to 
supply all the steam required at the full power trials so that 
another boiler had to be joined on to it, and that it was 
impracticable to measure the feed water at these full power 
trials except by the very rough method of estimating the 
same by the rise in temperature of the water discharged 
from the condenser in conjunction with the amount of the 
water as gauged by a weir! Surely, since this is the first 
condensing turbine built by Mr. Parsons, and publicly 
tested and reported upon, it would have been worth while 
to om it on to a first-class boiler capable of giving the 
desired pressure and quantity of steam without having to 
make allowances for leaks, and to have had plenty of steam 
gaug:s inserted at the boiler and where the steam entered 
as well as left the turbine so as to save guessing not only 
the fall of pressure throughout the too small steam pipe, 
but also throughout the engine itself. 

Before a fair and honest comparison can be made be- 
tween the steam used by the turbine and other forms of 
condensing engines the weight of steam required to work 
the feed and the air pumps must be added to the observed 
quantities of steam which passed through the turbine. 

I might refer to some other peculiarities in the report, but 
I have written sufficient at present, and conclude by con- 
gratulating Mr. Parsons on the greatly improved economy in 
steam of his new turbine over former results, as well as Prof. 
Ewing on being the first to have had such a lengthy public 
trial of the same. 

Andrew Jamieson. 
January 12th, 1892. 


In the ELectricaL Review for the 8th inst., it is said 

that in a report to the Portsmouth Town Council, Prof. 
Garnett has stated that the Parsons turbo-generator is now 
“as efficient as the best compound engine of the marine 
type, and that for light loads it stands unequalled.” The 
authority for these statements is said to be the report by 
Prof. Ewing, F.R.S., published in the Enectrican Review 
of the same date. 
Those interested in the “best compound engines of the 
marine type” (as electric light engines), will no doubt take 
care of their own credit ; but the continental users of direct 
coupled condensing engines of this pattern will perhaps be 
surprised to hear that a plant which uses 27°6 lbs. of water 
per electrical horse-power per hour, when working condensing, 
is formally stated, in a report by the electrical expert of one 
of the most important English towns, to be as efficient as 
their own. 

Our concern is with the statement that “for light loads it 
(the turbo-generator) stands unequalled.” We beg to assure 
Prof. Garnett that there are no figures in Prof. Ewing’s 
report which bear this out. At low temperatures the turbo- 
generator is, for obvious reasons, relatively a more efficient 
machine than an expansive steam engine; but at no power 
quoted (not even at no electrical load, at which even an 
alternating station can hardly want to run) is the consump- 
tion as low as that in the best Willans engine with direct- 
driven dynamos—of coursé when working condensing. At 
full load the consumption of the turbo-generator reaches, as 
above stated, to 27°6 lbs. per E.H.P. hour, a figure usually 
surpassed by the Willans non-condensing engine. In man 
recent trials of a Willans condensing engine (of muc 
smaller power than the turbo-generator tried at Newcastle ; 
in fact, indicating only from 30 to 40 H.P.) the consumption 
per I.H.P. per hour has been about 12°8 Ibs. of steam. With 
a combined efficiency of 80 per cent., which is the lowest we 
are accustomed to get with good dynamos, this corresponds 
With 16 lbs, per electrical H.P. per hour, 


These figures, which are recent, are probably not known 
to Prof. Garnett, but Prof. Ewing’s report speaks of pub- 
lished trials with a Willans engine, in which the consumption 
was about 25 pounds per unit, or, say, 18°6 pounds per elec- 
trical H.P. Yet Prof. Garnett totally ignores these figures 
from an actual engine (compared with which those of the 
turbo-generator are about half as large again), and’ makes 
comparison with nothing but an engine of a kind which no 
one in this country would be likely to use, whereas the 
Willans engine is used in England (for central stations) to 
the extent probably of 2 horse-power for every 1 horse-power 
of all other kinds of engines put together. Thus, in. the 
comparative estimates stated to have been drawn up forthe 
guidance of the town councillors, the cost of an installation 
of turbo-generators is compared with that—not of Willans’s 
engines, or of any form of direct-driven plant—but with an 
absurdly obsolete plant, consisting of engines “making not 
more than 90 revolutions per minute, coupled by endless 
rope gearing to dynamos making 300 revolutions, per 
minute.” 

Willans and Robinson, Limited. 


C. S. Essux, Seeretary. 
January 13th, 1892. 


NOTES. 


Lianelly Town Hall Lighting.—Llanelly is to have a 
new town hall, and those interested in it are desirous that it 
should be lighted by electricity. ' 


Electric Light and Arctic Expeditions.—Baron ‘Oscar 
Dickson, of Gothenburg, who has done so much to promote 
the scientific study of the Arctic regions, has promised Dr. 
Nansen a most valuable addition to the outfit of his North 
Pole expedition in the shape of a-large dynamo machine for 
the production of electric light. It will be the first time, 
says the Daily Graphic, that an Arctic expedition has had elec- 
tric light at its disposal. 


Maidstone Local Board and Telephone Wires.—At 
the meeting of the Maidstone Local Board on Wednesday, last 
week, the committee recommended : “That Mr. Carpenter be 
allowed to deviate his line of telephone wires, and that Mr. 
Jennings and Mr. Wakefield be allowed permission to erect 
wires on giving the usual undertaking to remove the same if 
called upon.” Mr. Laurence called attention to the subject 
of overhead wires in the town. He said they allowed people 
to erect wires at the most acute angles, and there must at 
some time be an accident by some of them breaking. He 
thought some officer of the board should inspect these wires 
periodically. The Clerk said if there was any dangerous 
wire the authority could order it to be taken down. Mr. 
Clifford agreed with Mr. Laurence as to the long lengths of 
wires in the streets being dangerous. “nets 


Photography.—Our readers (or at least those of them 
who practise photography) will learn with great interest that 
correct exposures in photography can now be a matter of 
certainty under all circumstances of time and light. It is 
well known that failures in photography arise from over, ex- 
posures or under exposures, thereforea perfectly reliable method 
which will ensure the correct exposure will certainly banish 
failures. It is owing to the long labour of more than ten 

ears and the many experiments of Mr, Hurter and Mr. 
Driffield that this desirable object has been achieved. Their 
method has been fully explained before several of the chemical 
and photographic societies, and is freely given to the world. 
In order that the public may get the advantage, the manu- 
facturer of dry plates must assist, that is to say, he must 
determine the speed of his plates by their system and put the 
number denoting speed, on each box. The firm of Marion 
and Company of Soho Square, having convinced themselves 
of the reliability of the Hurter and Driffield method, have 
entirely adopted it for the,determination of the s of their 
dry plates, and on each box they stamp the number denoting 
rapidity. 
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_. Electric hting of Flour Mills,—The new Swansea 
Flour Mill at the Beaufort Dock, which has been purchased 
by Messrs. Weaver & Co., Limited, is to be lighted through- 
‘out by electricity, the installation of which will be completed 
_by April. The capital of the company is £200,000, and the 
installation will be one of the ever made in the 
district. 

Proposed Electric Lighting of Liverpool Town Hall. 
‘<A proposal by the Liverpool Electric Lighting and Supply 
‘Company to illuminate the Town Hall by means of elec- 
‘tricity, came before the Finance and Estate Committee of the 
last week, but consideration of the matter was 
‘deferred. 


» S$uggestive.—At the last meeting of the Merthyr Board 
‘of Health, the Gas Lighting Committee recommended that 
the board should not go in for additional lamps until the 
Dowlais Gas Company withdrew the advance in price. For 

“some time past, it appears that there has been some difficulty 
between the board and the gas company anent the public 
lighting of the town, which is not what it should be, and asa 
result, pressure, it is stated, will be brought to bear on the 
board to inaugurate a system of electric lighting. 


Electric Search Lights Wanted,—A letter has been 
addressed to the Admiralty by a Mumbles gentleman in 
reference to the erection of electric search lights along the 
Gower coast, which is exceptionally rugged and dangerous. 
During the past three weeks, two serious wrecks have occurred 
off this coast, and it has been deemed advisable that something 

“be done to remedy the existing state of matters. 


ji 
Proposed New Electric Tramway.—A scheme is on foot, 
£0 writes a correspondent, for the establishment of an electric 
tramway between West Bromwich and Walsall. The 
Birmingham Tramway Company are stated to be the chief 
parties interested in the project. 


Fire.—A disastrous fire occurred at Preston last Friday at 
the premises occupied by Mr. Dewhurst, electrical engineer, 
Fishergate, Preston. The whole of the electrical apparatus 

“was destroyed. The damage is estimated at between £250 
and £300. The cause of the fire was the over-heating of 
the woodwork underneath the fireplace. 


Personal,—Mr. Alfred Hay has been appointed demon- 
strator of electrical engineering at the University College, 
Nottingham. Mr. Hay served his apprenticeship at the 
Faraday Electrical Works, Govan, at studied electrical 
engineering at the Glasgow Technical College, under Professor 
Jamieson, thereafter taking the Edinburgh University B.Sc. 


degree. 

Mr, E. C. de Segundo has joined the board of the Wey- 
mersch Battery Syndicate ; he is also acting as executive 
engineer to the syndicate. 


An Electrical Fog Bell.—The port of Ravenna, in the 
Adriatic, has recently been provided with a fog bell, the in- 
vention of the Abbé Ravaglia, and worked by electricity. 
From the 7imes we understand that it is situated at the end 
of the mole leading into the harbour, and the current is con- 
veyed to it from a battery in the lighthouse about a kilometre 
distant. The apparatus for striking the bell consists of a 
magneto-electric motor, planted in the bell tower, and con- 
nected to a mechanical puller. When the current from the 
battery passes through the armature of the motor, the motion 
of the armature is caused to turn a disc having pins pro- 
jecting from its border. These pins catch on the end of a 
pivoted lever as the disc revolves, and by raising one end of 
the lever depress the other, thereby pulling the bell chain, 
and making the hammer strike the outer rim of the bell. 
A rapid series of strokes is the result, and the loud, con- 
tinuous note is heard for a long way. The battery employed 
is the constant form of Daniell, and a galvanometer is kept 
in the circuit to show that the current is of proper strength. 
A telephone circuit also enables the attendant at the light- 
house to hear the “drone” of the motor, and thus know 
whether it is working at its proper speed. Such an apparatus 
is, under certain circumstances, cheaper, simpler, and more 
convenient than a steam syren or a bell actuated by the 
waves. 


The Government and Telephones, — Following the 
example set by the Plymouth Chamber of Commerce, the 
Halifax and Bedford Chambers propose to pass resolutions at 
their next meetings calling upon the Government to buy up 
the telephones of the country. 


Electric Lighting at Pontypool.—Electric lighting 
shows signs of spreading in the smaller towns of Wales, the 
south especially. Pontypool, a populous and rising mining 
and tinplate manufacturing centre, is the latest convert to the 
new illuminant, and the company proposed some time ago for 
supplying the town with electricity, is now being formed. In 
connection with the project, an influential meeting of trades- 
men and others interested was held last week. As the local 
board cannot obtain the necessary powers for two years, the 
company will at first be a private one, but, will eventually be 
transferred to the Board at its original cost. The profits made 
will then be spent in the improvement of the town. The most 
gratifying feature is that the directors are in a position to 
guarantee a dividend of not less than 10 per cent. 


Electric Lighting in Limerick.—It was unanimously 
resolved at a special meeting of the Town Council held last 
week, that application be made to the Board of Trade for a 
= order authorising the Mayor, Aldermen and 

urgesses of the City of Limerick, to erect and maintain 
electric lines and works, and produce, store, supply and 
distribute electricity for public and private purposes. 


Producing Metals by Electric Treatment.—A German 
‘manufacturer has discovered a method of “ producing” all 
the metals by electric treatment. He is able by the new 

rocess to turn out daily a quantity far in excess of that of 
the big blast furnaces, and his invention, says the Financiul 
News, is “attracting the attention of the whole industrial 
world.” A company is to be formed to work the process ; 
and, according to a Brussels newspaper, the sum for which 
the inventor is willing to sell his patent is £2,500,000. 


Royal Institution.—Prof. Victor Horsley, F.R.S., will 
on Tuesday next (January 19th) give the first of a course 
of twelve lectures on The Brain. Mr. A. 8. Murray, LL.D., 
will on Thursday (January 21st) give the first of a course 
of three lectures on Some Aspects of Greek Sculpture in 
Relief, and Prof. J. A. Fleming will on Saturday (January 
23rd) give the first of a course of three lectures on The Induc- 
tion Coil and Alternate Current Transformer. The Friday 
evening meetings will begin on January 22nd, when the 
Right Hon. Lord Rayleigh, F.R.S., will give a discourse on 
the Composition of Water. 


German Manufactures in England.—We have taken 
the following note from our American contemporary, 
Western Electrician: An English contemporary, Jndustries, 
is responsible for the statement that much of the electric 
lighting equipment used by the English army comes from 
the German firm of Schuckert & Co. One would think that 
England, with its reputation for good electrical work, could 
produce apparatus which would meet all the requirements of 
the most exacting specifications ; and besides, were this not 
the case, it would be only natural to suppose that the 
Britisher’s pride might prevent importations in this line and 
for such use. It is to be presumed, though, that in so far as 
the manufacture of electrical specialities and philosophical 
apparatus is concerned, our cousins admit that Germany 
maintains the lead.” 


“T’Industrie Electrique.”—We have received a copy 
of the first number of this journal, of which Mr. E. Hospi- 
talier is the editor-in-chief, and which will be a review cf 
electrical science and its industrial applications. The 
journal will be published on the 10th and 25th of each 
month, and, we believe, will be a thorough success in every 
way. Each number will contain in general :—A_ brief 
analysis of the principal articles and the latest information ; 
scientific articles ; articles of industry generally ; descrip- 
tions of apparatus and machines ; a review of the proceed- 
ings of manufacturing and industrial societies of France, and 
also news from foreign journals; a summary of official 
documents ; an article of jurisprudence, of assurance, or of 
legislation ; various facts and useful notes, 
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Pontypridd Lighting.—At the monthly meeting of the 
Pontypridd Chamber of Commerce there was a long discus- 
sion regarding the inadequacy and unsatisfactory nature of 
the gas supply. A resolution was ultimately passed to the 
effect that the Local Board be asked to undertake the light- 
ing of the town, either by purchasing the gas works, or by 
undertaking to supply electricity. 


Telephones in Tunis.—There are at present 2,250 kilo- 
metres of telephone lines in Tunis, representing a total of 
4,060 kilometres’ of wires. These figures show that there 
has been an increase of 1,965 kilometres of lines, and 3,520 
kilometres of wires within the last two years. 

A Generous Present.—One of our American contem- 
poraries states that Mr. John W. Mackay, president and 
principal stockholder of the Commercial Cable Company, in 
accordance with his usual custom, has instructed the cashier 
of the company to pay every employé an extra half month’s 
salary as a Christmas e. The gift is from Mr. Mackay’s 
private purse, and probably amounts to $20,000. 


Parsons Steam Turbine.—With reference to the re- 
cently published report by Prof. Ewing on the Parsons 
steam turbine, our contemporary, Lightning, promulgates 
somewhat remarkable opinions on the subject of steam 
engine testing. Nothing short of continuous runs “ day and 
night for weeks together” will satisfy this sapient authority, 
and, apparently, during this somewhat indefinite meen 
professors must be provided in relays, to succeed one another 
as tired humanity demands, in maintaining a ceaseless vigil 
throughout the protracted performance. Were it necessary 
to wy out these ideas, steam consumption tests would 
indeed be laborious operations, the very thought of which 
might well appal the stoutest and most patient of our con- 
sulting engineers. Perhaps, after all, Prof. Ewing is as 
well versed in the practice of making accurate tests and 
measurements as his critic. 


Chicago Exhibition, 1893,—A resolution has been passed 
by the International Congress Committee and the Council of 
the American Institute of Electrical Engineers, stating that, 
in relation to the holding of an International Electrical 
Congress in connection with the World’s Columbian Exhi- 
bition, the American Institute of Electrical Engineers desires 
and intends to co-operate, by ail means in its power, with the 
World’s Congress Auxiliary of the Exhibition, through the 
electrical committee, in furthering the gathering of such a 
Congress in 1893, and in making it a successful and worthy 
representation of the best electrical science and practice in 
all the world. The president of the World’s Congress 
Auxiliary has appointed a number of gentlemen members of 
the “Committee of the World’s Congress Auxiliary on Elec- 
tricity.” It appears that the Congress will deal with scien- 
tific and technical electricity, telegraphy, telephony, electric 
light, electric power, and other forms of electrical appli- 
cation. 


Delays on the City and South London Railway.— 
Complaints are repeatedly being made by passengers on 
the electric railway of the inconvenience caused by the 
delays and stoppages, which have been very frequent within 
the last few months. A correspondent of the Financial 
News, signing himself “ Sufferer,” who is a regular traveller 
on this line, states that it has been his misfortune on several 
occasions lately to be detained for a considerable time, 
and more than once, after passing through the turnstiles at 
Stockwell, he has found that the trains were not running, 
and could get no information whatever as to the cause of the 
delay, or when it might be expected to terminate. One day 
last week, after waiting for fully 20 minutes at the King 
William Street Station, the engine, which had broken down, 
was taken back by another, and instead of the usual number 
of passengers, the conductors allowed the carriages to be 
crammed from one end to the other. “ Sufferer” thinks that 
crowding cars in this manner will result in a terrible acci- 
dent sooner or later, and he thinks that the Board of Trade 
should interfere and prevent this overcrowding. There seems 
to be no end to this kind of complaints regarding the City 
and South London Railway, and it will be interesting to 
know the cause of the repeated breakdowns and delays, 


Death Caused by Electric Wires in New Orleans,— 
Our New York contemporary, Electrical Review, is respon- 
sible for the following :—“ A strange death is reported from 
New Orleans. It is said that while playing a hose upon a 
fire a telephone wire and an electric light wire got crossed, 
the stream of water from the nozzle struck the wires, a heavy 
current followed down the water and killed the fireman who 
was holding the nozzle.” 


Bideford Town Council and Electric Lighting.—At a 
recent meeting of the Bideford Town Council, a special com- 
mittee was appointed for the purposes of electric lighting, as 
the Paving and Lighting Committee had already too much 
business on hand. The Electric Lighting Committee 
consists of nine members of the council. 


“ Frauds in the Electrical Business,”—Our American 
contemporary, Electricity, states that at a recent meeting of 
the New York Electrical Society, the subject of a lecture 
given by Mr. A. A. Knudson was “ Frauds in the Electrical 
Business.” The Society has done well to take up this sub- 
ject, and call attention to the way in which the public is 
victimised by “the sale of all manner of appliances, the 
worthlessness of which is concealed under the name ‘elec- 
trical ’ or ‘ magnetic.’ ” 


Proposed Electric Lighting of Workington,—At the 
monthly meeting of the Workington Town Council, a com- 
mittee was appointed to report upon the question of intro- 
ducing the electric light for street lighting. 


Private Installation at Huntingdon.—A private in- 
stallation of the electric light has been fitted up at Mill 


House, Huntingdon, the residence of Mr. Tysoe. The 


lighting is said to be a complete success. 


New Telegraph Line.—A contract has been signed, says 
the Financial News, between the Moudania Broussa Rail- 
way Company and an industrial firm at Findjandjilar at 
Stamboul, for the supply of the material and apparatus re- 
quired for the establishment of a telegraph line between the 
two above-named towns. The line will be 42 kilometres 
long, and the material must be furnished at latest towards 
the end of the month of March. 


Copper Statistics.— According to our contemporary 
Money, the monthly copper statistics show that whilst 
supplies have decreased, deliveries have increased. The 
visible supply in England and France or afloat thereto at the 
close of December was 56,544 tons, or 1,076 tons less than 
at the end of November ; whilst the deliveries in England 
and France during December were 10,450 tons, against 
9,349 tons in November, showing an increase of 1,101 tons. 
The present visible supply falls short of that of twelve months 
ago by nearly 9,000 tons, whilst the price is nearly £6 per 
ton lower. 


Obituary.—We regret to announce the death of Sir 
George Biddell Airy, K.C.B., F.R.S., which took place at 
Greenwich on the 2nd inst. He was in his ninety-first year. 
In 1876, Mr. Airy was awarded the Albert Medal for 
eminent services rendered to commerce by his researches in 
nautical astronomy and in magnetism. 


Electric Light in Johannesburg.—About the middle 
of December the streets of Johannesburg were illuminated 
with the electric light. It is stated by a South African con- 
temporary that the om burn steadily and very brightly, 
and have been well placed. 


Inverness and Electric Light,—The Inverness Police 
Commissioners had under consideration last week the report 
of the special committee appointed to enquire into the water- 
power in the neighbourhood of Inverness capable of being 
utilised for electrical purposes. The specialists, Mr. Frederick 
Nell, London, and Mr. James Fraser, C.E., Inverness, recom- 
mended the adoption of a plan by which water could be got 
from the canal near Muirtown at a cost of £7,200, The 
report of the committee was ordered to be printed, ? 
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_Rochester and Chatham Electric Lighting.—After 
me...considerable delay, the Rochester, Chatham, &c., 
Blphivic.. Lighting Company have successfully bored for 
water, and, after several trials, a phenomenal supply of 20,000 
wohs an hour was tapped on Saturday by Councillor R. D. 
‘Batchelor, in the presence of the directors and officials of 


Electrical Explosion.—An extraordinary scene was 
itnessed, last Monday efternoon at the corner of Church 
treet and. Parker Street, Liverpool. About 2 o’clock, says 
the. 7vmes, frequenters of this fashionable shopping quarter 
were startled by the appearance. of a jet of: flame springing 
from, between the: flagstones of the sidewalks. The jet de- 
veloped into a considerable blaze. A spectator says that at 
the time stated a loud explosion took place, and shortly 
Mfterwanys flames issued from between the stones of the pave- 
ment.a few yards up Parker Street. The force of the flame 
ually increased, and the pavement was broken, and some 
fragments were shot high into the air. A constable threw 
a quantity of sand over the flagstones, between which the 
fitres were issuing, and this prevented the flames from 
shooting up into the air. Some workmen of the Electric 
Lighting tome arrived, and a disconnection having been 
made, the flames were extinguished. The fire is supposed to 
have arisen from two of the electric wires coming into con- 
tact, generating a great heat, and setting fire to the tar and 
rope im which the wires are encased. 
We have received the following account from Mr. Bromley 
Holmes, engineer-in-chief : “On Monday afternoon, about 
half-past one o’clock, flames were observed issuing from one 
of the service boxes in Parker Street. The fire was promptly 
extinguished with sand by the policeman on this beat. As 
far as can be ascertained, some water from the recent heavy 
snows had leaked into the service box, causing a short circuit 
between the mains. The bitumen with which the mains are 
insulated was melted by the heat, and the conductors brought 
into contact with the metal of the box, melting the lead fuses 
of the service lines, and causing a spark, which set fire to the 
bitumen. The faulty main was promptly cut out of circuit, 
and the inconvenience caused by the accident was limited to 
two consumers only.” 


The Electric Light on Swiss Railways.—The last issue 
of the Schweizerische Bauzertung contains an interesting 
illustrated description of the electric generating station at 
Freiburg, used for charging the accumulators used for light- 
ing the passenger carriages (to which we recently referred) on 
the Jura-Simplon railway in Switzerland. The station which 
was designed and constructed by the electrical department of 
the Schweiz Locomotio und Maschinen-fabrik of Winterthin, 
on supplies the current for lighting the Freiburg railway 
station. 


_ The Prime Minister’s Visit to Exeter.—The Standard 
states that the arrangements in connection with the visit of 
the Marquis of Salisbury to Exeter on the 19th inst. are 
Froceetling satisfactorily. Contracts have been made with 
he electric light company for the. supply of 10 powerful arc 
lamps for lighting the grounds, and, with the West of 
England Telephone Company, to connect the office at the 
Training College, placed at the disposal of the demonstration 
secretaries, with the 15 entrances to the immense structure 
in which his Lordship will speak. 


j, “ Blectricity,”—It was stated by a western American 


electrical journal that our contemporary, Llectricity, had sus- 


pended publication in Chicago, and an attempt was to be 
made to resume in New York. The real point, however, 
seems to be that Hiectricity, a week or two ago, moved its 
publication offices from Chicago to New York, and there is 
no idea whatever of suspending publication, as it is on a 
ectly solid foundation, and, like the famous young giantess, 
is “still growing.” The contemporary announcing the 
startling false information did not appear to mind criticising 
freely the way in which Electricity carried on business. This 
is their closing sentence: “Planned on wrong lines, and with 
a singularly ponpearat management, the sheet can only 
hope to repeat in New York the failure made in Chicago.” 


The Electric Light in a Country Mansion.—A resi- 
dence near Cranleigh, Surrey, for Mr. Carbutt,. ex-president 
of the Institution of Mechanical Engineers, which is ap- 
proaching completion, has been fitted in all the more im- 

nt rooms with the electric light.. The electric current 
is produced by an ordinary semi-portable engine placed 
about 150 yards from the house which. drives a. dynamo. 


_ Power. Transmission in Wartemburg.— Messrs. 
Reisser & Co., of Stuttgart, are erecting a power transmis- 
sion plant of 80 H.P. in connection with the paper mills of 
Messrs, Kutten & Co., at Wolfegg, in Wurtemburg. The 
waterfall from which the necessary power is obtained, is 
about half a mile from the paper mills. ; 


Statistics of Electric Lighting.—In the table pub- 
lished last week an error occurred in the incandescent lamp 
figures of the Mayfair Station. We stated that the lamps 
cost 1s. 4d. an hour, but the mistake is obvious. 


NEW COMPANIES REGISTERED. 


Electric Fittings, Hiring and Maintenance Conm- 
pany, Limited.—Capital £200,500, divided into 40,000 
ordinary shares of £5 each and 500 founders’ shares of £1 


-each. Objects: To construct, lay down, establish, fix and 


maintain all cables, wires, lines, accumulators, lamps, works, 
and fittings of every description for the generation, distribu- 
tion, accumulation, supply and employment of electricity, 
and to carry on the business of electricians, generators, and 
suppliers of electricity, mechanical engineers, iron, brass, 
metal, and other founders, metal workers, &c. Signatories 
(with 1 share each): A. Armstrong, K.C.B., the Albany, 
Piccadilly ; B. H. Martindale, Colonel, C.B., Bickley, Kent ; 
Prof. W. Crookes, F.R.S., 7, Kensington Park Gardens, W. ; 
F. R. Reeves, electrical engineer, Little Heath, Potter’s Bar; 
A. Palliser, 21, Lime Street, E.C.; H. Fleet, 4, Hayworth 
Road, Clapton; J. W. Tucker, 14, Addiscombe Grove, 
Croydon. The number of directors is not to be less than 
three nor more than seven, the first to be nominated by the 
signatories. Qualification £200. Remuneration: Chair- 
man, £400 per annum ; deputy chairman, £300 per annum ; 
and remaining directors, £200 each per annum. A per- 
centage of the profits will also be given. Registered on the 
6th inst. by Ashurst, Morris, Crisp and Co., 17, Throgmorton 
Avenue, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chatham, Rochester, and District Electric Light- 
ing Company, Limited,—The annual return of this com- 
pany, made up to the 23rd ult., was filed on the 4th inst. 

he nominal capital is £50,000 in £5 shares, 2,027 of which 
have been taken up. Upon 2,000 of these the. full amount 
has been called, and upon 27 £1 per share has been called ; 
£10,025 has been paid, leaving £2 unpaid. Registered 
offices, Victualling Office Wharf, Rochester. 

National Company for the Distribution of Elec- 
tricity by Secondary Generators, Limited.—The annual 
return of this company, made up to the 30th ult., was filed on 
the 6th inst. The nominal capital is £500,000, divided into 
3,000 preferred and 47,000 ordinary shares of £10 each ; 
2,669 preferred and 20,000 ordinary shares have been taken 
up, and upon 1,669 of the preferred shares the full amounts 
have been called and paid; the remaining 1,000 preferred 
and 20,000 ordinary shares have been issued as fully paid ; 
£1,000 has been paid on forfeited shares. Registered office, 
18, Warwick Street, Regent Street, W. 


_ National Electric Supply Company, Limited.—The 
annual return of this company, made up to May 13th, 1891, 
was filed on the 7th inst. The nominal capital is £100,000, 
divided into 19,900 ordinary and 100 founders’ shares of £5 
each ; 98 founders’ and 490 ordinary shares have been taken 
up, and upon the founders’ shares the full amount has been 
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called, while upon the ordinary shares £1 per share has been 
called ; £2,875 has been paid, leaving £65 unpaid. Regis- 
tered office, Victoria Buildings, Preston. 

‘New: Cadogan ‘and Belgrave Electrie Supply Com- 
pany, Limited.—The annual return of this company, made 
up to the 1st inst., was filed on the 7th inst. The nominal 
capital is £1,000, £10 shares, seven of which:have been 
taker tp, but’nothing called or ‘paid thereon. Registered 
office, 91, Manor Street, ‘Chelsea, S.W. 
. Telegraph. Improvement. Company, Limited.—The 
annual return of this company made up to the 29th ult,, 
was filed .on the 7th inst...The nominal, capital, is, £100,000, 
in,£1,shares ;..15,006 shares have, been. taken. up, 15,000 of 
which. were issued, as fully, paid ; the remaining six have had 
the full:amount called, and all.calls paid. Registered office, 
10, Austin Friars, E.C. sind 


Oxford Electric Company, Limited.—The statutory 
return of this company, made: up to the 26th ult., was filed 
on the’ 9th’ inst. ‘fbrhinal’ capital is £100,000, in £5 
shates, 67 of which have’ been taken up, and £2 10s. called 
upon each, resulting in the payment of £100, and leaving 
£67 10s. im arrears. In addition to the above shares, 10,100 
shares are appropriated for payment on completion of the 
works in progress, under contract August 13th, 1891, made 
between this company and the Electric Construction Corpo- 
ration, Limited, London, E.C. Registered Office, 4, Great 
Winchester Street, E.C. 


Plymouth and District Pulsion Telephone Company, 
Limited.—The annual return of this company, made up to 
the 7th inst., was filed on the 8th inst. The nominal capital 
is £4,600, in £1 shares, of which 4,150 have been taken up. 
8,100 have been issued as fully paid, and 5s. per share called 
up on the remaining 1,050, resulting in the payment of 
£242 10s., leaving £20 unpaid. Registered office, 104, Old 
Town Street, Plymouth. 


British Electro-Chemical Agency, Limited,— The 
statutory return of this company, made up to the 24th ult., 
was filed on the 6th inst. The nominal capital is £75,000, 
divided into 5,000 ordinary and 2,500 vendors’ shares of 
£10 each. 4,099 shares are taken up, upon 1,599 of which 
£1 per share has been called and £839 10s. paid, leaving 
£759 10s. unpaid. The vendors’ shares have been issued to 
the Electric Construction Corporation, Limited, as fully paid. 
Registered office, Worcester House, Walbrook, E.C. 


Crystal Palace District Electric Supply Company, 
Limited.—The approval of the Board of Trade to the 
change of name from the Electric: Installation and Main- 
tenance Company, Limited, to its present title, was granted 
on the 1st inst. Registered office, 4, Great Winchester 
Street, E.C. 


Central Electrical Company, Limited.—The first regis- 
tered office of this company is situate at 47 and 48, Broad 
Street Avenue, E.C. 


Electricity Supply Corporation, Limited—At an 
extraordinary general meeting of the members of this com- 
pany, held at 2, Craig’s Court, Charing Cross, on December 
7th, 1891, the following special resolution was duly passed 
and subsequently confirmed at an extraordinary general 
meeting held at the same place on December 22nd, 1891 :— 
“Resolved unanimously, that the capital of the corporation 
be increased from £100,000 to £150,000, and that such 
further sum of £50,000 consist of. 5,000 ordinary shares of 
£10 each, to rank equally with the ordinary shares of the 
corporation in all respects.” The annual return, made up to 
the 5th inst., was filed on the same day ; 359 ordinary £10 
shares have been taken up, the full amount called, and all 
calls paid. Registered office, 12, Maiden Lane, Covent 
Garden, W.C. 


General Electric Power and Traction Company, 
Limited.—The first annual return of this company, made 


_ Up to the Ist inst., was filed on the 9th inst, The nominal 


capital is £350,000, divided into 10,000 preference and 
29,000 ordinary shares of £10 each. All the preference and 
23,592 of the ordinary shares have been taken up, and 21,734 
ordinary shares have been issued as fully paid. The full 
amount has been called on the remaining 1,858 ordinary 
shares, and £6 per share on the preference shares; £59,085 
has been paid on the preference shares, leaving £915 unpaid, 


and«£17,950 has been paid on the. ordinary shares, leaving 
£630 in arrears. Registered’: office, 35, New Broad 
Street, E.C. 

Isle of Wight. Electric. Lighting Company, Limited, 
—At an -extraordinary of: the members. of 
this‘company, duly convened: and helé at:the Mansion House 
Buildings, London, E-C., on ‘Thursday, December 3rd,'1891, 
special resolutions to alter the company’s articles of associa- 
tion were unanimously passed,’ and ‘were duly confirmed at 
an extraordinary general meeting held at the sainé place, on 
ria 18th, 1891. Registered’ address, 21, Lime Street, 

Williamson Electrical and Engineering Company, 
Limited,—The annual return of this company, made up .to 
the 23rd ult., was filed on the 31st. inst. The “nominal 
capital is £25,000 in £10 shares, of which 250 have been 
taken up, upon all of which the full amount has been called, 
and all calls are paid. Registered office, 14, St. Ann’s Square, 
Manchester. 


BUSINESS NOTICES, &c. 


Annual Dinner of Messrs. Johnson and Phillips's 
Dynamo Department.—The second annual dinner of the dynamo 
department of the Charlton Electrical Engineering Works was 
held on: Saturday, the 9th inst., at the “William the Fourth,” 
East Greenwich, when upwards of. 90.were present, Mr. S§. 
Sudworth, chief foreman of the department, in the chair. There 
were also present Mr. E. Chenery, chief of engineering depart- 
ment; Mr. Lawrence, Sub-marine Department; Mr. Pierce, fore- 
wan pattern. makers, &c.; Mr. F. E. Everard, electrician St. 
Pancras Vestry; Mr. J. N. Cooper, the Edison Swan Com- 
pany ; Mr. A. Upton, engineer to the Union Bank of London; Mr. 
Miller, engineer Union Bank of Australia; Mr. J. Jones, superin- 
tendent engineer, Messrs. Drake and Gorham ; Mr. W. Davis, T. F. 
Firth and Sons; Mr. Coker, Cory and Sons; Mr. Lawes, S.E. Rail- 
way, &c. . After the usual loyal toasts, the chairman proposed the 
toast of the firm of Messrs. Johnson and Phillips, and congratulated 
those present upon the happy circumstances in which they were 
placed, having over them gentlemen who thoroughly understand the 
conditions of trade, and whose connections were so extensive. The 
firm took a personal interest. in the welfare of all their employés, as 
witness the admirable Works Library and Sick Benefit Society. 
Their trade extended over all countries, the electric lighting plant, 
Brockie-Pell lamp, and the D.P. accumulator being found every- 
where. The past year had been the best on record for the firm in all 
branches of electrical engineering. Another pleasing feature was 
that the dimensions and output of their dynamos had increased, one 
of the finest specimens of which—a multipolar machine of 130 k.w. 
at a speed of 135 revolutions—would be seen in actual work at the 
Crystal. Palace Exhibition, opened that day. The chairman con- 
cluded an interesting speech by an earnest wish that the prosperity 
and happy relations which had favoured the Victoria Works would 
long continue. Mr. Chenery responded for the firm, and alluded to 
the-pleasure it was to all that Mr. Phillips had been restored to health. 
Other toasts followed, interspersed with songs. 


The Telegraph Manufacturing Company, Limited.— 
The Telegraph Manufacturing Company again report steady progress 
and full work in all departments during the year. Their vulcanised 
and other cables for electric lighting have had a largely increased 
sale, the quality being appreciated by most of the leading firms and 
companies. A very large number of telephone switchboards, railway 
telegraph, and other instruments, have been manufactured for the 
principal purchasers in their new Liverpool instrument workshop, and 
even with the increased facilities which the company now possess 
there has been difficulty in keeping up with the demand for these 
goods. The sale of Leclanché and other batteries has doubled during 
the last 12 months, nearly a quarter of a million Leclanchés alone 
having been made and sold, and the demand for insulators and line 
stores has been very heavy, doubtless due in part to the expiration of 
the telephone patents, but more so to the promptness with which the 
company can deliver large quantities from stock. The gutta-percha, 
wire and cable department has been favoured with large orders ; the 
quality and durability of this wire, which the company began to 
manufacture by an entirely new process some eight years ago, being 
now well known to all the largest users. The company has started 
the new year with its books well filled with export and home orders. 


J. D. F. Andrews and Company.—During the past year, 
Messrs. J. D. F. Andrews & Co. have been making rapid progress with 
their system of concentric wiring; they have carried out many instal- 
lations on this system in London and country, the most notable of 
which are the Waterloo Grain Warehouses, which have 200 50-C.P. 
lamps, the Parkhill Petroleum Stores, with about 100 16-C.P. lamps, 
and three of 300 C.P.; the dynamo in the latter being about one-third 
mile distant. Another important installation is that of the Tyne 
Theatre, Newcastle-on-Tyne, where there are 200 16-C.P. lamps and 
six of 200-C.P. As a proof of the great success of this system, Messrs, 
Andrews & Co. have already concluded three contracts for the Mersey 
Dock Board, Liverpool. The system may be examined at the firm’s 
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offices, 41, Parliament Street, where’they have an installation of 100 
lights connected to the mains of the London Electric Supply Cor- 
poration. The majority of the insurance companies have had the 
system under their consideration, and have drawn up a set of_ rules 

hich give latitude for the intréduction of this system. In addition 
to their speciality in electric light wiring; Messrs. J. D. F. Andrews. 
and Co., have carried ‘ont latge contracts in ventilation, amongst the 
most important of which is that of the T.S.S. Ophir, the new steam- 
ship belonging to the Orient Steam’ Navigation Company. 


Western Counties and South Wales Telephone Com- 
pany, Limited.—The following is a brief accourt.showing the year’s 
working of this company.. At December 31st, 1891, the number of 
exchanges was’ 46, private and trunk rentals 4,071; number of 
employés 313. The company has an extensive trunk line system at 
present in three groups, and these comprise 500-route miles and 2,250 
miles of wire, and are as follows:—(1) Bristol, Bath, Weston-super- 
Mare,’ Gloucester, Cheltenham,’ Worcester, Newport, Pontypool, 
Cardiff, Penarth, Barry, Pontypridd, Aberdare, Merthyr, Tredegar, 
Briton Ferry, Port Talbot, Morriston, Neath, Swansea and Llanelly 
with each other, and also with Birmingham and Wolverhampton, and 
other midland towns of the National Company’s district. (2) 
Plymouth, Plympton, Ivybridge, Totnes, Paignton, Torquay, Newton 
Abbot, Brixham, Dartmouth, Buckfastleigh and Ashburton. (3) 
Portsmouth, Southampton, Winchester, Bournemouth and Poole. 
Exeter, it is stated, is on the eve of being included in No. 2 group; 
the lines to that city from Torquay will be completed sometime this 
month. The number of communications on this company’s trunk 
lines have increased from 284,886 in 1883, to 550,500 in 1891, and 
taking the latter year'as an instance, the trunk communication be- 
tween towns only averages 14d: each. The number of communica- 
tions on local lines have increased from.1,193,334 in 1885, to 6,604,790 
in 1891. From Weston-super-Mare to Worcester, all within the com- 
pany’s district, is 150 miles by the route taken. 


Telephone Shipping Signal Station.—The Western 
Counties and South Wales Telephone Company have erected a signal 
station at Rame Head, which is a prominent point seven miles from 
Plymouth, and is the nearest land to the Eddystone Lighthouse: 
This they have connected with their Plymouth and Devonport Ex- 
change system, and the station was temporarily opened on January 
11th, 1892, for the signalling to and from ships passing up and down 
Channel, or entering or leaving the port of Plymouth. The Plymouth 
Exchange is connected with the post office in that town by telephone, 
and arrangements are being made with the Post Office by which tele- 
grams can be received at Plymouth and telephoned to Rame Head, 
and thence signalled to ships, or vice versd. ‘The station will be open 
continuously day and night and Sundays. 


Messrs. W. 'T. Goolden and Company.—This company 
report favourably on the progress of business; having. experienced 
considerable activity in all branches of our work, including the supply 
of dynamos, instruments, and accessories for central station work, 
and the supplying and fitting up of electric installations in private 
houses and mansions worked by steam and water power. They have 
also been very busy with the electric mining work, including plants 
for pumping, hauling, winding, rock drilling, and coal cutting. 
Motor work for workshops, launches, &c., has also been fairly brisk. 
The prospects for the coming year appear to be fairly good. 


- Tenders Invited.—We have received from Messrs. 
Wheatley Kirk, Price and Goulty a copy of the schedule and plans 
of the pumping engines and boilers upon the late premises of the East 
London Waterworks Company at Old Ford Road, Bow, E. These 
engines may be seen at work on any week-day by arrangement, and 
Messrs. Wheatley Kirk have been instructed by tie proprietors to 
invite tenders for the whole or any portion of this plant. Sealed 
tenders to bedelivered by January 21st, 1892, at latest. 


Electric Lighting at Neweastle.—We understand that 
last week the members of the Newcastle Books and House Committee 
made an inspection of the capacity of the electric light which has just 
been installed at the Newcastle Public Libraries. The committee 
made a complete inspection of the whole building, and were shown 
the power of the light in all parts. The installation has been made 
by the Newcastle Electric Supply Company to the specification, and 
under the supervision of Mr. A. W. Heaviside, postal telegraph 
superintending engineer North-Eastern district. 


Electric Light in Dublin Castle.—It is stated 
that the contract for lighting Dublin Castle has been placed with 
Edmundson’s Furnishing and Engineering Company, Capel Street, 
Dublin.’ The same firm has carried out the lighting of the Museum 
~ Science and Art, the National Library, and the School of Art, 

ublin. 


"Phe Electric Light in the City,—Messrs. Croggon 


and Co., electric lighting engineers, of Upper Thames Strect, E.C., - 


are putting in an installation of the electric light in the premises in 
Queen Victoria Street, E.C., of Messrs. Steven Bros. & Co., architce- 
tural and artistic iron founders. 


Removal.—The Laing, Wharton and Down Construction 
Syndicate announce that they have removed their head offices from 
82a, New Bond Street, W., to more convenient premises at 38, Parlia- 
po en 8.W., where all communications in future should be 

dressed. 


~ Dorman and Smith,—It would appear that some of the 
contracting electric light firms must have a fair amount of work in 
hand. Messrs. Dorman and Smith have orders for early delivery of 
small switches under their well-known patents, representing 43,000 
Jumps, with other accessories, 


CITY NOTES. 


The Electric Fittings Hiring and Maintenance Com- 
_ pany, Limited. 


We have received a prospectus of this company, which proposes to 
undertake the work of wiring houses and the supply of fittings for the 
electric light, receiving payment for the same by instalments spread 
over a series of years, on the system with which the public have long 
been familiar in the case of pianos, furniture, railway waggons, and 
other plant. It is urged that the heavy expense necessary for the intro- 
duction of the electric light into houses greatly retards its general 
adoption, and that this company supplies an important link between 
electric generating companies and consumers. We do not think that 
the expense for wiring and fittings retards the adoption of electric 
lighting to the extent implied, but there’are, no doubt, many house- 
holders and others who would be glad to avail themselves of an 
opportunity for gradual payments, and the idea seems so far a good 
one. The successful working out of the scheme largely depends 
upon the management of the company and the capital available. 
The expenses of promotion are agreed to be covered by a payment of 
3 per cent. on the nominal capital (£200,500), which is 6 per cent. on 
the present issue (£100,000), and if an allotment is made on a smaller 
sum the percentage will be proportionately larger. It is therefore 
desirable that the company should not go to allotment on too small a 
subscription. Of the capital, 500 shares of £1 each are founders’ 
shares, already subscribed for, which are entitled to one-half the 
surplus profits after payment_of a 7 per cent. cumulative dividend on 
the ordinary shares. ; 


The Eastern Telegraph Company, Limited. 


Tue directors’ report for the half-year ended September 30th, 1891, 
states that the revenue for the period amounted to £354,939 5s. 4d., 
from which are deducted £97,130 15s. 1d. for the ordinary expenses, 
and £47,047 18s. 1d. for expenditure relating to repairs and renewals 
of cables, &c., during the half-year. After providing £4,816 5s. for 
income tax, there remains a balance of £205,944 7s. 2d., to which is 
added £313 15s. 9d. brought from the preceding half-year, making a 
total available balance of £206,258 2s. 11d. 
From this balance there have been paid— 

£ d. 

Interest on debentures and debenture stock 28,274 12 10 


Dividend on preference shares aoe 20,474 3 0 
Two interim dividends of 2s. 6d. per share 
100,000 0 0 


each on ordinary shares 
£148,748 15 10 


Leaving a balance of £57,509 7s. 1d., which is carried forward to the 
next account. 

The revenue includes £33,398 18s. 5d., dividends for the half-year 
upon the company’s shares in the Eastern and South African, the 
Black Sea, the Direct Spanish and the African Direct Telegraph 
Companies. 

The traffic o.er our whole system is satisfactory, and the revenue 
derived from Australian telegrams, since the r2duction of tariff, is 
developing favourably. 

In accordance with the provisions of the articles vf association, 
two of the directors, Sir A. J. Leppoc Cappel, K.C.I.E., and Lord 
Sackville A. Cecil, retire by rotation at this meeting, and being 
eligible, offer themselves for re-clection. 

The auditors, Mr. Henry Dever, and Messrs. Welton, Jones & Co., 
retire, and offer themselves for re-election. 


The 39th half-yea~ly ordinary general meeting of the Eastern Tele- 
graph Company, Limited, was held yesterday (Thursday) afternoon 
at Winchester House, Old Broad Street, under the presidency of Sir 
John Pender. 

The SzcretaRy (Mr. George Draper) read the notice convening the 
meeting, and the report of the directors was taken as read. 

The Cuatrman then said that before going into the business of the 
day, he thought they would all agree with him that the deep, dark 
shadow which had passed over the Royal Family was one with which 
they all felt the deepest aud warmest sympathy. Probably on no 
other occasion kad the news passed so rapidly over this vast empire 
as the news of the death of the prince who had just passed away. 
The company in which they were interested had been the medium of 
that communication with every other civilised portion of the world, and 
they, he might almost say, knew it almost within as short a space of 
time as they knew themselves, and the sympathy throughout the world 
would be as universal and deep as the sympathy in the more immediate 


surroundings of Her Majesty the Queen and the Royal Family, to ° 


whom they tendered their deepest and warmest sympathy. He 
wished, as usual, to refer to their accounts, and to give any gentleman 
an opportunity of putting any question before he submitted the 
resolution. The receipts for the half-year amounted to £321,135, as 
against receipts in the corresponding period of last year £318,728 
—an increase of £2,407. The dividends from their investments in 
other companies were £33,398, as against £33,455, a diminution of 
£57. ‘Tho interest. and transfer fees showed a falling off, Thoir 
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revenue was £354,939, as against £352,875, an increase of £2,066. 
The shareholders would remember that on July ist a considerable 
reduction of rates came into force, but this reduction, he was glad to 
say, had been nearly recouped, thus showing a considerable vitality 
in their business, and that wherever Europeans work it, that vitality 
was the more marked. Included in the present account was the 
loss of three months’ traffic occasioned by the reduction of tariffs 
in Australia. That reduction was still going on, and they had hhd 
only eight months’ experience, but he thought that at the end of 
the twelve months he would be able to make a very satisfactory re- 

rt when he again met them. Having already recouped some of the 
smaller losses by increased traffics in other directions he thought they 
might, on the whole, be very well satisfied with the results 
of the conference which was held about twelve months ago. 
They could only deal with the actual condition of affairs up to date, 
when accounts were made up; but, with regard to Australia, they 
hoped that a considerable portion of the loss shown would be made 
up by increased receipts before the end of the financial year. He did 
not think it desirable to give figures at that moment, but it must be 
satisfactory to the shareholders to know tbat, in spite of the im- 
portant reduction in the tariffs between European and other countries, 
notably South America, they were enabled not only to recoup the 
losses resulting from the reductions, but also to show a small in- 
crease in the revenue. The total expenses for the half-year ending 
September 30th, 1891, amounted to £97,130, as against £91,793, an 
increase of £5,407. In this half-year’s figures, however, was an item 
for special repairs to buildings at Alexandria and Port Said £2,450, 
and the amount carried to the maintenance ships’ reserve fund is 
£4,000, against only £2,500 in the corresponding period of last 
year. Several of the other items show an _ increase, but 
others show a decrease. The totals were as follows :—General 
expenses in London £9,412, as against £8,502, an increase of 
£910. Working expenses at stations amounted to £73,097, against 
£68,456, an increase of £4,662. The expenses attending repairs, 
renewal of cables, &c., amounted to £47,047, against £31,479, an 
increase of £15,517. In the corresponding period of 1890, the amount 
chargeable for repairs and renewal of cables was exceedingly light, 
owing to the large amount derived from other companies for the use 
of ships. They had laid 129 knots of new cable, the cost of which was 
included in the half-year’s figures. The result, therefore, of this half- 
year’s working is that, although they had a small increase in the gross 
revenue, they carried forward £57,509, against £78,196 in the corre- 
sponding period of 1890, or a decrease of £20,666. But it must be 
remembered that the half-year ending September, 1890, as regards 
ships’ expenditure, was an a favourable one, notwith- 
standing the large additions which they had made to the cable systems 
during the last six years, the — expenditure under this head has 
remained since 1888 at practically the same figure, notwithstanding 
that they had laid over 7,000 miles of new cable during that period. 
During the half-year they had applicd from the reserve fund 
£105,110 in reduction of capital expenditure, and the total amount 
charged against reserve and revenue account to September 30th last 
was £1,101,405, the balance remaining in general and other reserve 
funds being £508,509. He thought shareholders would agree that that 
wasa most satisfactory and favourable statement. The Chairman next 
referred to the proposed scheme of insurance for the benefit of the 
clerks. He could not submit details then, but hoped to do so soon. 
With regard to the company’s work, they had still to duplicate some 
cables, and they had had some money to expend ; but they took care 
before they spend any of their money, that they knew where it went. 
After further remarks the report was adopted, and the retiring 
directors and auditors ther ton 


Electric Lighting Company of the Sector of the Place 
Clichy, Paris. 


REPORT PRESENTED BY THE COUNCIL OF ADMINISTRATION AT THE 
GENERAL MEETING o¥ NovEMBER 267TH, 1891. 


Gentlemen,—We have the honour to submit to you the results of 
the operations for 1890-91, comprising only nine months’ service, our 
works having only commenced operations on October Ist, 1890, and 
our accounts being made up to June 30th, 1891. But in the first 
place we think it advisable to give a brief sketch of the work we have 
undertaken. The founders of our company obtained on December 
28th, 1888, the grant of a sector on the same general conditions as 
three other companies 

This sector, extending over an area of 235 hectares, was bounded: 

On the north, by the fortifications; 

On the east, by the Avenue de Saint-Ouen, the Avenue de Clichy. 
the Place Clichy, the Rue d’ Amsterdam, and the Rue du Havre ; 

On the south, by the Boulevard Haussmann, in the part compriscd 
between the Rue de Rome and the Rue du Havre; 

On the west, by the Rue de Rome and the continuation of the Rue 
Saussure. 

Our company was founded at the general meetings of February 
21st and 28th, 1889, and the capital was fixed at three millions, this 
sum being deemed sufficient for the area granted. 

But shortly afterwards, we found that it would be advantageous in 
every respect to work over a more extensive area, and we took steps to 
obtain, in addition to our grant, the rich districts of the Opéra, the 
Madeleine, the Elys¢e and Monceau, which were bordering on the 
district already granted to us. 

These negotiations were concluded satisfactorily, and at the sitting 
of March 7th, 1890, the municipal council fixed the boundaries of our 
sector as follows: 

On the north, the fortifications; 

On the east, the Avenue de Saint-Ouen, the Avenue de Clichy, the 
lace Clichy, the Rue de Clichy, and the Chaussée d’Autin ; 


On the south, the Boulevard des Capucines, the Boulevard de la 
Madeleine, the Rue Royale, and the Faubourg Saint-Honoré, as far as 
the Place Beauvan ; 

On the west, the Rue de Miromesnil, the Avenue de Messine, the 
Pare Monceau, and the Rue de Prouy. 

This constituted an additional grant of 515 hectares, mainly com- 
—- rich neighbourhoods, so that our sector now occupies 750 

ectares 


But it will easily be understood that our capital of three millions 
was now totally inadequate ; therefore the general meeting of August 
12th, 1890, authorised the additional issue of three million bonds. 

By means of the system of distril ution by five wites which we 
have adopted, we shall be able to supply the whole of this extensive 
area from one station, which means a great saving of general expense. 

We have bought a piece of ground covering an area of 1,800 metres, 
in the Rue des Dames, and have established our central station there 
under conditions in accordance with the latest progress in electrical 
science. 

We are now in a position to feed 20,000 10-candle power lamps 
working at the same time, which amounts to an installation of 30,000 
lamps (for experiment shows that out of three lamps installed there 
are never more than two burning at the same time.) 

In the construction of the works, possible extensions have. been 
taken into consideration and sufficient room has been reserved to 
double the present work, i.c., to feed 60,000 lamps installed. 

It is probable that we shall soon have to turn it to account to meet 
the demands that are being made every day. 

The contracts now signed amount to 24,000 lamps. The carrying 
out of these contracts is, of course, somewhat slow, for, after the con- 
tract has been signed, we have to come to an understanding with the 
landlord and the architect ; and we have to examine and test the 
indoor installations made by the contractors. 

Our operations commenced on October 1st, 1890, with 1,433 
lamps, and by June 30th, 1891, we had 9,517. During our first 
season, therefore, we had an average of 5,485 lamps in service. 

The season 1891-1892 commenced with 9,517 lamps in service. 
By November 15th they amounted to 16,995 ; so that we may reckon 
an average of 20,000 lamps for our second season, or three-and-a-hal 
times as many as there were in the first season. 

We have been asked why we did not undertake the inside installa- 
tions and thus open up a new source of profit. 

We gave up this branch because we were already sufficiently occu- 
pied with-the building of our works and the laying of our cables, and 
we did not wish to make our mains too complicated for fear it should 
affect the good working of the system. 

The length of our electrical mains in the streets now exceeds 
26 kilometres, comprising: 


31,328 metres of feeders or primary cables ; 
120,586 ,, of distribution or secondary cables ; 


5,701 ,, of cables for public lighting; 
157,615 ,, or about 6 cables on an average in each canali- 
sation. 


This system of cables will have to be extended every year, for 
there still remain in our sector many good streets that are not 
canalised. 

We reproduce the balance-shcet made out up to June 30th, 1891 :— 


Sector oF THE Prace Cricny.—Palance Sheet, June 30th, 1891. 


Cr. Fr. Cc. 
Building and preliminary expense 4,287,351 85 
Machinery 86,615 25 
Material for public lighting ae i 14,384 75 
Laying branch cables, &c ... 101,359 45 
Regulating stations 139,853 60 
Rue Mollet... 7,470 90 
Stock in hand 191,778 85 
Securities ... 203,531 45 
Advances on installations in hand eo “ele 7,011 80 
Debtors, bankers ‘ 228,165 00 

ee customers 18,959 15 
Profit and loss acccunt 20,647 40 


Fr. 5,347,128 75 


Dr. Fr. 
Capital  ... ... ... 38,000,000 00 
Bonds ... F'rs. 3,000,000 
‘Bonds not issued am 2,222,000 
Various creditors ... 1,554,471 10 
Dividends No.1. ... 46 00 


Fr. 5,347,128 75 


Deratts oF Prorir anp Loss ACCOUNT. 


Cr. Fr. 
Expenses of working ov 170,701 55 
Payment of managers for the season 1890-1891... .. 10,500 00 
Interest on the bonds ose ons 28,058 65 

Fr. 209,260 20 
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Dr. Fr.; - G 
Receipts from working - ... he 170,152 45 
Interest paid up by various people 18,460 35 
Balance eee 20,647 40 


Fr. 209,260 20 


: We willexplain the principal items. 

‘The first item represents the sum total of the expenses incurred 
from Februaty, 1889 to’June 30th, 1891, for the forming df ‘the com- 
pany, the purchase of the site, the building of the works, the purchase 
and installation of the mechanical and electrical plant, the purchase 
‘and the laying: of the cables in the streets. ‘ Tothese' have been added 
ithe gerieral expenses up to October 1st, 1890, when the company com- 
menced operations. The item, machinery, represents the sum paid 
‘for indoor installatiohs supplied to various consumers. 

This'sum will be 
‘as possible we resist the demarids made to us to supply the machinery 
on credit; but in certain cases, we have been obliged to consent. The 
item, material for public lighting, represents the value of the globes, 
lamps, &c., belonging to us and used for public lighting according to 
our ten years’ contracts with. the City of Paris. 

The item, branch cables, represents the sum that it has cost us to 
connect our customers with the main system. We make a charge for 
this, representing ‘the interest of our expenses, and 4 reasouable pro- 
portion of the sum laid out. ; 

The meters are arranged for in the same way. We thought it best 
to retain our possession of these apparatus, so as to be able to inspect 
them and have them repaired if they do not work properly. 

The item, regulating stations, represents the expenses of installa- 
tion for six secondary stations, containing accumulators and regulating 
apparatus. These stations are necessary for our system of canalisa- 
tion; they serve to maintain a perfect equality in the intensity of 
current amongst all our consumers. . 

The item, Rue Nollet, represents our expenses of installation for 
our branch works and for our cable depit. 

The item, stock in hand, represents the, cost price of the carbons, 
lamps, meters, cables,.and aécessories of every kind not’ in use on 
June 30th. 

The item, guarantee furd, is an amount the interest of which is 
‘carried to cur aceount and which is ‘deposited in’ the ‘banks of the 
City of Paris as a guarantec of ‘our engagements. mit de 
«The item, advances, represents rents pald in advance, and expenses 
of contract of long duration with the City of Paris. It seemed unfair 
to put all these expenses down to one season, so we have only carried 
to the working expenses that portion which concerns the past year. 

The other items explain themselves. 


Dr. 
— item, capital, represents the total of our 6,000 fully paid up 
shares, 

The item, bonds, (obligations) represents the value of 778 bonds 
issued up to the present. ‘The council will next consider the placing 
of the 2,222 bonds remaining on hand, with the object of consolidating 
the sums due in the current account. 

The item, various creditors, represents what we owed on June 30th 
to our constructors, managers, and other creditors. We have put 
down, under the heading dividend No. 2, the value on June 30th, 
1891, of the dividend falling due July 31st, 1891. ies 


Profit and Lose Account. 


' The working account, the receipts of which comprise what we 
‘receive from the City of Paris or from private consumers for turrent 
‘sapplied,‘and the expenses of which include: 
The. staff ; the fuck; maintenance, oil, &c.; gencral Fr. ec. 
expenses ; duties, allowances, and taxes to the City of = | 
‘Paris, shows a loss of... §49 10 
When we consider that the season only lasted nine ; 
months, and that during the first months of working, 
which were the winter months, and consequently the 
most profitable, we had only a few lamps in service; 
we must admit that the loss has been at a minimum. 
We think in fact that it is the first time in the history 
of this industry that the first season has shown such 
a favourable result. We have also carried to the 
Profit and Loss Account: The expenses of the 
council ‘of administration, the commissioner and 
the delegate ... ... 
The interest on our bonds. (28,058fr. 65c.) minus 
the bonifications of the bankers (18,460fr. 35c.) 9,598. 30 


The total loss for the season is therefore ... Fr. 20,647 40 


We think, gentlemen, that..you »will agree with us that this is a 
small loss for the first season of working. 


10;500 00 


' “As in this industry the expenses are far from increasing in propor- © 


tion to the receipts; and, moreover, as we have already said, our 
receipts have been trebled ‘since last’ year, we are absolutely certain 
of being able to meet’our liabilities. We even hope, next year, after 
having put aside a sum sufficient to pay off our debts, to propose to 


----In the name of the Council of Administration, 
President, Jacques SIEGFRIED. 
Delegate Aua. 


This report was approved unanimously at the general meeting. 


GOL 


repaid according to the contracts made. As far — 


Sector oF THE Prace Cricny. 
Table of Monthly Receipts. 


Number of lamps | Number of lamps | 
subscribed for in service. 


Public | Private | Public | Private 
lighting.| lighting. | lighting.) lig)iting. | 


Monthly Coem- | COFrespond- 


receipts. cient. | 


Oct.*...'| 442 5,489 | 442 1,546 | 8,948 | 10° 


05 

Nov:...{ 570 6,988} 570. | 1,795 13,765 91 | 125,261 
Dec. 570 | 3,274 17,763 188,551 

1891. | 
Jan. ...| 570 | 8,656 | 570 | 3,887 21,878 190,339 
Feb....| | 9.696 | 570 | 43565 /21,672 105 227,556 
March | 570 | 11,746 | 570 | 5,826 23,456 11°7 | 274,435 
April | 428 | 13,244/ 428 | 6,191 19,246 13:8 | 265,594 

ay...) 428 | 14,636 | 428 | 7,511 19,791. 16 316,704 
June...) 428 | 16,551 | 428 | 9,099 18,182 19 | 345,458 
July... | 520 | 17,645 | 428 | 9,849 19,702 182 | 358,576 
Aug.... | °678 | 18,721 | 520 | 10,828 |25,901 | 166 | 429,956 
Sept. | 678 | 20,420 | 520 | 11,717./31,642 143 | 462,480 
Oc 678 | 22,337 | 678 | 14,873 51,666 | 16s | 542,498 


Nov....| 678 | 23,954 | 678 | 17,669 
| } 3 | 


, N.B.—The probable annual receipts are the product of the monthly 
receipts by a coefficient varying each month, and which has been 
fixed by the experiments of the Gas Company. 


The Direct United States Cable Company, Limited. 


Tx directors’ report ‘for the six months ended December 31st, 1891, 
states that the half-year’s revenue (subject to revision on settlement 
of the case mentioned below) after deducting out-payments, amounted 
to £45,402 Os. 8d. against £43,346 13s. 7d. for the corresponding 
period of 1890, being a difference of £2,055 7s. 1d. in favour of the 
half-year under review. ay. 

The working and other expenses for the same period, including 
income tax, but exelusive of cost’ of repairs of cable, amounted to 
£17,672 16s. 5d., leaving a balance of £27,729 4s. 3d. as the net 
profit, making with £3,502 1s. brought forward from the previous 
half-year a total of £31,231 5s.3d. For the corresponding period of 
1890, the working expenses and other payments amounted to 

Interim: dividends of 3s. 6d. per share for the quarter ended 
September 30th, 1891 (paid October 24th, 1891), and of 3s. 6d. per 
share for the quarter ended December 31st, 1891 (payable Januazy 
23rd, 1892), together amounting to £21,248 10s. have been declared, 
and, after setting aside £5,000 to the reserve fund ‘account, the 
balan¢e’ of ' £4,982 45s. 3d. on the Revenue Account has been carried 
forward. ; 

During the period under review, an interruption of the main 
cable, decasioned by’ a vessel’s anchor, occurred ‘ear Artimon Bank, 
and was promptly repaired. The cost of the repair (£4,478 0s. 10d.) 
has been charged to the reserve fund account as heretofore. 

Permanent station buildings are about to be constructed at 
Ballinskelligs, Co. Kerry, at'an estimated cost of about £4,000, to 
replace the teniporary wooden’ structures erected 17-years ago. 

In the case of the Anglo-American Telegraph Company v. Cie 
Francaise du Télégraphe de Paris 1 New York, the hearing by the 
Court of Appeal on the question of damages is still pending. 


The Electric Fittings, Hiring, and Maintenance 
‘Company, Limited.—The capital of the company is £200,500, 
divided into 40,000-ordinary’shares of £5 each, and 500 founders 
shares of £1 each, This company has been forrhed for the purpose 
of undertaking electric lighting work under “ Hiring” contracts— 
spreading the amount over a number of years—which will thus reduce 
the immediate outlay by householders, shopkeepers, and others. 
The registered capital of the company is £200,500, divided into 
40,000 ordinary shares of £5 each and 500 founders’ shares of £1 
each. First, issue of £100,000 in 20,000 ordinary, shares of £5 each 
will be offered for public subscription after 14th inst., if not before 
applied for... Offices (pro tem) 9, Austin Friars, E.C. 


Humboldt Electric Power and Mining Company, 
Limited.—A final ‘meeting’ of the ‘shareholders 6f the ‘Humboldt 
Electric Power ‘and MiningCompariy, Limited; ‘was held’ on Wed- 
nesday last, at the ‘Great Eastern’ Hotel, H.C., to receive the liqui- 
dator’s report and statement of accounts. The proceedings were 
private. 

Eastern Extension, Australasia and China Telegraph 
Company, Limited.—The Eastern Extension, Australasia and 
China Telegraph Company, Limited, announce that their Hong-Kong- 
Bolinao cable is now. repaired, and telegrams can therefore be 
accepted for transmission to Manila as usual. 


Globe Telegraph and Trust.—The board announce 
interim dividends of 3s. per preference share and 1s. 6d. per ordinary 
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| SHARE LIST OF ELECTRICAL COMPANIES. 


Present Stock or Closing Gone 
Gham, Gen. an lath.) | (War lath, 
100 98 — 101xd 101 
250,0007 African Direct Telegraph, to = 98 — 
1,300,9802 | Anglo-American Telegraph, Limi Limited Stock 51 50}— 514 51g | 504 
2,849,5107 884— 89 89 — 90 8 
2,849,5102 Do. do. Deferred 14 133— 13} 134 133 
130,000/| Bragilian Submarine Telegraph, Limited |... |... . 10 11 xd) 104— 11 10§ 104 
53,2007 Do. do. 5p. c. Bonds pae 100 102 —105 102 —105 eee eee 
75,0002/ ~Do. do. 5 p.c., 2nd Series, repayable in J june, 1906 .. 100 103 —107 xd) 103 —107 ees wee 
77,9781 | Brush Electrical Engineering Ordinary, Nos. 1 to 63,416 ... 3 38 38 
69,9962 Do. do. Non cum. 6 p. c. Nos. 1 tome aie 2 28 24— 28 24 2k 
40,0007 | Chili Telephone, Limited, Nog. 1 to 40,000 ... 5 34— 44 34— 45 se 
50,0002| City and South London Railway, Nos. 1 to 50,000 10 23— 34 24— 34 23 tgs, 
30,1527| City of London Elec. Lighting Co., Ltd., Ord. 40,001-70, 152, £4 paid 10 aa 4 6x5 6 
$7,716,000 | Commercial Cable, Capital Stock se $100 150 —155 xd) 153 —157 154 se 
,8502|. Consolidated Telephone Construction and Maintenance, Limited .. 14/- 4 
20,0007! Crompton & Co., p.c. Cum. Pref. Shares, Nos. 1 to 20,000 5 5i— 5gxd) 6 5g 
16,0007} Cuba , Limi 10 10 — il 10 — 11 108 
12,931 Direct Spanish h, Limited, ... ... (€4 only paid) 
6,000 Do, do. 10 p. c. Preference 5 94— 1 94— 104 
60,710 | Direct United States Cable, Limited, 1877... 20 10g— 113 ligxd| 11 103 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 - 10 14 — 144 14 — l4jxd) 148 14 
’ 70,000 Do. 6 p.c. Preference .. 10 15 — 154 15 — 154xd 15+, 154 
200,0007; = Be. ' 5 pie. Debs. (1879 issue), ‘repay. August, 1899 100 108 —111 108 —111 1084 vat! 
1,200,00027 | c. Mortgage Debenture Stock Stock 106 — 109 106 —,109 109 oe 
Eastern ustralagia and China Telegre h, Limited 10 154— 158 15 — 15jxd| 153 154; 
Do. 5 p.c, (Aus. Gov. Sub.), Deb., » ree. } 100 | 102 —105xd| 102 —105 re 
276,2002 do. Bearer Nos. 1050—3,975 and 4,327—6, 400 100 102 —105 xd} 102 —105 
320,0007 > c. Debenture Stock Stock 107 —110 107 —110 108 ons 
South African Tel h, “Ltd. Mort. Deb. 1900 = 
redeem. ann. Registered Nos. 1 to 2,343 } 
180,4007 Do. do. to bearer, Nos. 2,344 to 5,500 101 —104 101 —104 
201,6007 Do. do. ~—4'p. c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 99 —102 99 —102 1003 ose 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 . ~ 10 6 — 6ixd) 6— 64 63 64 
19,900, |*Electricity Supply Co. of Spain, Nos. 101 to 20,000... 5 
66,750 |. Elmore’s French Patent Copper Depositing Co. , Ltd, Nos. 1 to 66,750 2 23— 23 23— 22 | | 3 : 2 
70,000 | Elmore’s Patent Copper De g, Limited., Nos. 1 to 70,000. ... 2 3i— 4 = 3 3} 
67,385'| Elmore’s Wire Mtg. Ltd., Nos. 1 to 67,385, issued at 1 p.m., ‘all pd, 2 28— 28 29 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ws (£4 10s. only and 5 2— 3 3— 3 ose Re: 
180,227 | Globe Telegraph and Trust, Limited . <a om 10 93— 10} 9¥— 10 103 i 
180,042 Do. do. 6 p. c. Preference 10 14g— 15 Wj-15 | 15 14 
150,000 | Great Northern Tel. Company of 10 19 —19}xd) 19 — 194 
226,000 Do. do. 5 p. c. Debs. (iseue ‘of 1883) 100 105 —108 105 —1vu8 
12,1347] Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 ont 10 8 — 8} — 84 
9,6002 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 94— 104 94— 104 ase ae 
41,600 Gutta Percha and Telegraph Works, Limited 10 214 204— 214 21g 
200,000/ do. 100 103 —105 103 —105 
17,000 Telegraph, Limited ... 25 41 — 43 41 — 43 ove 
11,334 | International ae, Ttd. , Ordinary Nos. 22 667 to 34,000 .. aa 10 4— 5 4— 5 oe ace 
11,334 Do. Preference Nos. 5 to17,000. 10 94 |». 
30,000 |+Liverpool Electric Supply, £3 paid... 5 | 28 
10,000 Do. fully paid 5 4g— 5} 4i— 5h | 46 
38,348 | London Platine Brain Limited 10 7 F | 
100,0002 Do. 6 p. c. Debentures 100 105 —108 106 —109 | 107} sat 
49,900 | *Metropolitan Electric Supply, id, Nos. 6,101 to 50,000 (£9 paid) 10 93— 10 94— 10 9 9 
447,2347| National Telephone, Limited, N Nos. 1. to 438,984... 5 4j— 44 43— 4} 43 
15,000 Do. 6 p.c. Cum., 1st Preference... 10 12}— 123 123 
15,000 Do. 6. p.c. Ctim. 2nd Preference... 10 12 — 12 12 — 124 12%; | 12 
420,007 Do. 44 p.c. Deb. Stock Prov. Certs. fully paid 105 —108 xd} 105 —108 | 1068 | 105 
250,0007 Do. (issued at 5 p.m., all paid)... 29 — 32 54 — 57 
6,318/| Notting Hill Electric Lighting Company, Limited, £8 paid 10 ¢— 7 5k— 64 
220,0007| Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid) 1 ts— te| tk—dt 
9,000/| Reuter’s Limited .. 8 72— 8} 
18,680 | St. James’s & Pall Mal Electric Light Co, Ltd., Ord., 101—18,780 5 84— 9 84— 9 8% 8H 
7,900 Do. 7 per cent. pref. 5 74— — % 78 
3,381 | Submarine Cables Trost ‘a Cert. 117 —122 116 —121 1194 118 
78,949 | Swan United Electric Light, Limited .. (£34 only paid’ 5 ‘— << 4— 4 43 Ak 
37,350 Teaemph ienctanstion and Maintenance, Limited . 12 42 — 44 42 — 44 434 42# 
150,000/ do. 5 p. c. Bonds, red, 1894 100 100 —103 xd} 100 —103 102 
68,000 United 1 River Plate Telephone, — 5 i— 3 
146,370/ do. c. Debenture Stock | Stock 80 — 90xd} 80 — 90 
15,609 | West Telagaph, Lin Limited, Nes. 7501 to23,109 ... 10 7— 8xd 7— 8 
271,400¢ Do. do. ‘5p.c. Debentures ... 100 98 —101 | 100 —103 
30,000: | West of America Limited ... 10 34— 4 4—5 4} 
'150,0007 do. do. ©. > repayable 1902 100 97 —101 xd} 100— 104 | 100 
67,0077 Western and 15 102 10 — 104 103 10 
30,3647 Do. do. 5p.c. Deferred .. 74 & 
189,700 Do. 0. Debentures “a”1910 | 100 | 103--106 | 104 —107 
$237,2002 Do. 6 Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 103 —106 104 —107 
88,321 | West India and ph, Limited ... 10 1g— 1} 
34,563 Do. p.c. 1st Preference... 10 9— 9% 9— 94 9} 
4,669 Do. . ¢. 2nd Preference 10 7h— 84 7h— 8h | ms 
$1,336,000 | Western Union of Tel., p.c st ortgage (B (Building) Bonds $1,000 118 —122 118 —122 
173,002 Do. 6 p. c. Sterling Bonds 100 98 —102 98 —102 |... id 
59,900 | “Westminster Bisctrie Supply Corp., Ord., 101 to 42,953 | 5 6i— 68 7 | 6H 64 


* Bubject to | ounders’ Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

Buck po Electric Tramway Company, Limited, £10 (£64 paid), 71—7§.—Electric and General Investment, Shares of £5, £1 paid, 23—3}.— 
: Buropean Sims-Edison Torpedo Company, shares of £20, fully paid, 20—20}.—Halifax and Bermuda Cable, 43 per cent. -bonds 
-, 85-—-95.—House to House Company (#5 paid) 44—5. —Kensington and Knightsbridge Electric Lighting Company, Limited, Ordinary 
~ ‘Shares, £5 fully paid, £53—£6, 1st Preference Cumulative 6 per cent., £5 fully paid, £54 to £6.—London Electric Supply Corporation, 
ned paid), Do. 6 per cent. -—Manchester, Swan £9 (£1 paid), 4—§.— 
phone Debentures, 24—3 — oodhouse an wwson Ordinary of £5 (£2 10s. paid), 1 —£5 Preference, fully 

paid 34— 3%.—Ward’s Electric Car, £10 paid, 


t Quotations on Liverpool Stock Exchange. , 
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THE INVENTIONS OF HENRY PINKUS, | 
OF -PENNSYLVANIA. 


He anticipates the Electric Transmission of Energy, Central 

“ Station Electric Lighting and Systems of Propelling Cars, 

Boats, and Agricultural Machinery by Electricity more than 

Fifty Years Ago. 
f 


By A. M. TANNER. - 


(Continued from page 36.) 


“In order to put implements into action for field or other ope- 
rations, namely, such implementsand apparatus as are referred 
to and described in my said former specification*, I construct a 
locomotive engine, D, drawing No. 5a with similar wheels, a, 
frame, b, spring, ¢, axle d, or crank axle, d', having the 
columns, z!, revolving drum, W, the wheels, a, having the studs 
1, 2, 3, 4, the levers, L, L, with the ploughshares, 1, 2, 3, 4, 
5, 6, 7, or any other implements described as appertaining to 
said locomotive engine in my said former specification, but 
dispensing therefrom with the cylinders, g, g, and their 
yee and the piston rods, h, and the connecting 

, k, and the guide frames, 0. The drum, w, may be 
of smaller dimensions than therein described,t namely, of the 
dimensions of three or four feet diameter, and of the width 
of two feet, but suspended in the manner formerly described. 
Around the said drum I wind a coil, s, 8, 8, 8, of the afore- 
said wires, or bundles, of any required length and dimen- 
sions, say from one to three Hae ae yards ; one extremity 
of said led (of conductors) I pass through the drum’s hollow 
axis and through the fixed stuffing box. The other extre- 


mity I attach and properly adjust to a similar pair (of con- . 
ductors), terminating in the box, c, for which purpose the .. 


ground may be opened and the lid of the box raised. To'~ po 
the locomotive engine I apply an electro-magnetic engine, - 


that when the aforesaid connections are made and properly 
adjusted, there shall be an unbroken communication oma 
the battery at the station or wells, a', or any of them, and 
the locomotive engine, D, so that between station a or a! and 
D there shall be a proper metallic circuit established.” 

The operation of the system. set forth in the foregoing 
description is given in the following language on page 23 of 
the specification, viz.:—“ I induce chemical action in the 
batteries placed at the stations a or a!, and so gencrate clec- 
trical influence, the force of which acting through the metallic 
circuit established as aforesaid between said stations and the 
impelling engine, D, through the mains, d, and the vertical 
branches, a, and the wires, s, s, to the magnet or magnets of 
said rotatory engine or engines or either of them, or any 
modification thereof, an electric current passing through the 
metallic circuit aforesaid, will put the impelling engine in 
motion, will move D over or through field, s, and put agricul- 
tural implements in motion. As the engine advances, the 
drum being put into action by the gearing aforesaid, turns 
the drum, unwinds the insulated wires, s, s, and lays it (them) 
off on the ground, and when the impelling engine reverses its 
action, and returns towards the point of its departure or near 
to where the wires, s,s, are attached in the box, ¢, of the 
branch, a, the drum again winds on to it. these said wires so 
before laid off on the ground. In order to stop the action of 
‘the engine, the metallic; circuit is broken by the common 
methods and again established at will. - When the impelling 
engine has operated for a given distance along or near to one 
of the mains, }, then I break contact of the metallic circuit 
at the point of its said connection, and remove the wires toa 
corresponding connection in any other of the boxes, ¢, along 
the line of mains ; and in order that the electric current may 


’ not be induced along to the point so disconnected as afore- 


said, I disconnect the said bent end of the wire of one of the 
les of the circuit by detaching the screw before mentioned ; 
the box then may be closed and the ground filled in over it ; 


\ 


4s 


engine or machine capable of imparting motion to machinery ; 
for example, Taylor’s (patented) electro-magnetic engine, or 
one'on the principle applied’ as hereinafter described. If 
Taylor’s engine be 

engines to the axle, d, on. the locomotive engine, D, to the 


poles of the magnets of which I connect and properly adjust . 


the wires,s, s, in such a manner that the circuit is 
from the poles of the electro-magnetic engine on the axle, d, 
through the pair of wires, s, s, passing through the stuffing 
box on the column, z!, or through the hollow axis, through 
the continuous coil on the drum, to the corresponding wires 
connected as aforesaid in the box, c, on the vertical branch, 
a, thence through the main B! and the main B to the station 
A, and properly to the poles of the battery therein ; or when 
connected in like manner at the wells, a!, or any of them, so 


- * A.M. T, refers to patent for agricultural system in which air or 

gas mains are led through : the fields to supply air or gas engines on 

ploughs or other machinery. : 
It carried flexible tubing for conducting air or gas to the engine, 


namely, any. well known and effective electro-magnetic ~ and so I disconnect and connect at all or any of the points, ¢, 


then I apply one or more of ‘said - 


on the mains, b, in any part.or parts of said fields or area, 
and so form at said points metallic circuits and convey 
electric currents from time to time.” pay 

The next description of thé electrical part of the patent 
commences on page 13, and relates to operating railway 
brakes, steam valves, whistles, and signals, by an electric 
current ‘picked up from line conductors. This part of the 
description is as follows, viz.:— : 

“ And, further, I apply the said method or source of motive 
power, to wit, the electric, to the —— of life and 
property on railways, by acting on brakes to stop and pre- 
vent the collision of trains. With that view I lay down all 
along a line of railway, in a central position between’ the 
tracks of a double line, a light railway bar or bars, P, sup- 

rted on cross sleepers when-such are used, or on one line of 

lock sleepers when such are used ; the railway bar may be 
fixed in chairs about 9 feet apart or bolted on to the cross 
sleepers or into the blocks when such are used. . The form 
of the rail may be of the same form as shown in cross 
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section, H, wherein, a, a, is the cross section of the railway 
bar, having flanges, , b, on the upper surface into which are 
let continuous bars of wood, c, about 2 inches square ; 
the bar is a hollow bar as at d. I divide the line of bars, 


H, into half mile leng ths or sections, No. 1, No. 2, No. 3 
No. 4, by continuing a space of about 3 feet between the bars 
in the middle of the section, and I so continue them in half 
mile lengths, by similar spaces all along the line of the rail- 
way, except where points or switches occur ; at those places 
the may be as many feet as to prevent their action, or 
interfere with trains when passing on them. All along the 
line of railway, say, of one or two miles, or more or less 
distance apart at convenient points or places, I construct 
the aforesaid battery or batteries. From these batteries I 
lead a pair of metallic rods or wires, of any required dimen- 
sion or dimensions, having continuity as before described, 
and insulated as before described ; these I lead through the 
08 or cavity, d, of the bar, H, on the angular surface of 
the wooden bars, c, as at e, e continuous copper rods or wires, 
z, x', of any required dimensions, say, threc-quarters of an 
inch wide on their upper surface. These are attached to the 
wooden bars, c, by copper pins. The rods or wires are each 
as long as the said sections of the bars. At the extremity of 
the half mile section, a', a’, in plan form, a, a, the rod, z, 
communicates by contact with the rod or wire, 2°, in the 
cavity of the bar, and the rod, z', communicates by contact 
at the same extremity with the wire, z*, in the cavity, d. 
From that end of the bar, a, a, the wires, z* and 2%, lead to 
one of the aforesaid batteries. No. 1 (plan view drawing 
No. 94) where the ends of the pair of insulated wires commu- 


establish a metallic circuit whensoever the wires, z and z', 
may be made to communicate by contact, and so on do all 
the wires of all the sections, when properly adjusted to the 
poles of the battery or batteries. In order now to transfer 
or communicate the electric influence to brakes connected 
with locomotive or other vehicles on railways, I suspend from 
a movable joint fixed on a wooden frame attached to the 
locomotive engine (in elevation drawing, No. 9a?, and as 
seen also cross section H) a pair of copper conductors, g, g, 
This is suspended by a movable joint attached to said 
wooden frame fixed on the locomotive engine. To the lower 
extremities of the rod, y,g, I attach by another movable 
joint what I term an electro-magnetic coupler, h, h, composed 
of two masses of copper of the form shown in cross section, 
H. These are attached to a wooden block, *, by wooden 
pins, i, 7, the lower extremity of g, g being connected with 
the — surface of k. The couplers, /, /, are in contact 
with the wires, z,z'. From the upper extremities of the 
conductors, g, g, a pair of insulated wires, m, m, pass through 
wooden guides, ”, , attached to the locomotive. In a 
wooden frame fixed on the locomotive I place an electro- 
magnetic engine ; for example say Taylor’s rotatory engine. 
To the wire of one of the poles of the magnet or magnets I 
connect a corresponding wire, m, by which means I complete 
a metallic circuit by means of the electro-magnetic coupling 
slide, A, h; because, whilst one of the rods or wires leading 
from one of. the re of the battery through the wire, 
a’, from the end of the section, a, a, through the 
cavity, d, to the wire, z', at the extremity, a*, and 
by contact with one of the couplers, 4, thence through 
one of the conductors, g, and one of the wires, m, through 
the guide, n, to one pole of the corresponding wire 
wound round a magnet of the rotary engine ; then from the 
other pole of the magnet I connect the other corresponding 
wire, m, which leads to the other conductor, g, to the other 
coupler, , to the rod or wire, z*, in the cavity, d, and so 
along to the other pole of the battery at a, to the poles of 
which said pairs of wires are properly adjusted, so that when 
all the said connections are properly arranged, a metallic 
circuit will be established, in which an electric current may 
be induced and through which it may be transferred. On 
the axis of the said electro-magnetic rotatory engine, I attach 
a pulley, 1, about 12 inches diameter, insulated at its axis by 
ivory bearings, to the periphery of which I attach one end of 
a wire or cord, 2, and pass it around the pulley, 1*, over which 
it passes to a lever, 2", on the whistle of the engine, with a 
branch cord or wire to the lever, 4, of the steam throttle 
valve of the engine. And, further, instead of attaching the 
apparatus herein last described to the locomotive engine, I 
place the same or a similar apparatus with a similar arrange- 
ment on one of the carriages of a train for the purpose of 
acting upon the brakes of a carriage to impede or stop their 
progress, and from such carriage and the apparatus when 
placed thereon, I lead a cord or wire to the whistle and steam 
valve of the engine.” 


— 


nicate with, and are properly adjusted to the positive and 
negative poles of said battery ; and from another division of 
said battery, or an independent battery at the said point or 
station, another similar pair of insulated wires lead to the next 
succeeding half-mile section of the railway bar, H, No. 2 in 
plan drawing 94, where the said pair are in a like manner con- 
nected or adjusted, as in section No. 1, and a similar pair of 
insulated wires lead from the same station or battery, a, to 
similar sections, No. 8 and 4, on one line of the railway, and 
from the same station or battery, or independent battery or 
batteries, similar pairs of similar insulated wires lead, in like 
Manner, to similar sections on the parallel line of railway. 

he rods or wires, z and 2’, and 2! and 2? form a perfect 
continuity from the beginning of the section, a, a, along the 
wires, z and z!, to the extremity of the section, a! and a’, 
when they join the extremities of x*, z*, and thence lead 
through the cavity, d, to the station of battery or batteries, 
4, where, being properly adjusted to the poles of a battery, 


The operation of the foregoing system of preventing the 
collision of trains on railways is described on page 24 as 
follows, viz. 

“The metallic circuit being established between the 
batteries at the stations aforesaid and the electro-magnetic 
engine on the locomotive, through the medium of the 
electro-magnetic coupling slide as aforesaid, chemical action 
at such stations being induced, and electric currents or 
influence communicated along the sections of the rails, the 
electric current may be broken and re-established all along 
the line at will at the spaces between the sections along the 
line by well-known methods, and, therefore, when from any 
cause whatever, arising from accident or otherwise, it is 
desired to stop a train or trains, the batteries being at all 
times prepared and efficient, the persons charged with the 
guarding of the railway may at any time establish a 
metallic circuit between the electro-magnetic brakes aforesaid 
attached to the carriages, or any of them, of a train,” 
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“Through. the medium of the electro-magnetic coupler, 
which is always in contact with the conducting wires z and 
z' on the wooden bars ¢, and sliding over z and 2’, the con- 
‘ducting wires leading to the poles of the wires round on a 
magnet, which brings down a flexible armature, or armatures, 
‘with which a lever or levers acting on the brakes are con- 
nected.””* 

“ When it is desired to release the brakes from the carriages, 
the conductors of a train may break the contact of the poles 
of the wires leading to the magnet or magnets by any con- 
venient means ; but when it is desired to prevent the colli- 
sion of trains, then a battery may be placed on the loco- 
motive carriage, D, drawing No. 9a, the ends of the 
wires leading to the electro-magnetic coupler being 
properly adjusted to the poles of said battery, whereb 
the electric current will pass from the battery throdg 
the coupling slide to the wires, z, and z1, and so pass off 
along those wires along one of the said sections along the 
railway. If now another train, marked 2nd train, drawing 
No. 9A, come upon the same section. as. the first train, then 
the second train being in contact with the wires z and z! of 
the same section, a metallic circuit will be established between 


Tessin 


Drawing 7 


ge 


the couplers of the two trains from the battery on the first 
train to the brakes of the second train. The latter will thus 
be stopped or impeded until the first train shall have advanced 
into another section, when the space between the wires, 2", 
on one section, and the wires, z1, on the other section being 
broken by the wide space between them, and the wires, x? 
aud 2°, being always broken at the space and similar spaces, 
except when it is desired to stop a train from the batteries at 
the stations aforesaid, the metallic circuit is broken and can 
only be again established by the second train coming on the 
same section on which the first train may happen to be ; thus 
the collision of trains may be prevented when the metallic 
circuit between approaching trains are pd formed be- 
tween the battery of the first engine and the coupling rod 
and brake on a second train. And, further, when the electro- 
magnetic coupler is on the engine of the second train, and 
the conducting wires lead to an electro-magnetic engine on 


* Here follows a brief description of a special form of electro-mag- 
netic brake, which is poorly represented in the drawing, and hence 
is not given in the article. j 


the vj of an engine as at d, drawing No. 9, from whence 
a cord, passing over a pulley on said electro-magnetic 
engine and passed over another pulley or pullies, whence 


‘a branch cord from the cord on the pullies leads to the 


lever, first, on the whistle on the engine, and, second, 
to a lever on the steam valve of the engine; then when 
said second train comes apon the same section on which is 
the first engine, and the battery on the first engine and the 
electro-magnetic coupler on the second train are on the same 
section, the metallic circuit between said two engines is pro- 
perly established, causing the current to put the electro- 
magnetic engine on said second train in action, whereby the 

ullies being turned the said branch cords will pull on the 
lover of the whistle, and opening it will sound an alarm, and 
the further movement of the other branch cord will act on 
the steam valve and shut off the steam.” 

The portion of the specification describing the propulsion 
of cars on railways by conveying electricity from a central 
station through line conductors to electric motors on the car 
or cars, is given on page 16 in the following language, viz. : 
“ And, further, having shown how I am enabled to use elec- 
tricity in any of its forms, and shown how the same may be 


} 


laid down on a line of railway for the purpose of acting on 
the breaks of carriages and putting and impelling machinery 
in motion, I further vary said application by placing an 
electro-magnetic engine as the moving power on a locomo- 
tive engine for the purpose of propelling trains of carriages ; 
for example, if Taylor’s rotatory wheel, then on the axle or 
axles of the locomotive, then I put such machine in motion 
or continue them in motion along a line of railway by taking 
up the electric force from the wires, z, x’, arranged as afore- 
said, and the electro-magnetic slide, h, h, which communi- 
cates to the impelling machinery in the manner aforesaid, 
and establish as a metallic circuit or circuits in the manner 
before described.” 

There is no drawing in the patent representing how the 
car-propelling motor or motors are arranged upon the loco- 
motive and connected with the wheel axle or axles. For 
this reason the above figure is made to illustrate an elec- 
tric locomotive provided with two propelling. motors of 
the type shown in the patent drawings for operating car 
brakes, steam valves, &c.. The so-called electro-magnetic 
couplers are shown arranged in the same way as in the brake 
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operating system, but means obviously contemplated are also 
shown whereby the so-called wooden frames carrying the 
electro-magnetic couplers can be raised and lowered to dis- 
connect or connect the same with the line conductors. The 
drawing below is clearly warranted by the description, and 
taken in connection with the other figures showing the 
arrangement of the line conductors, and contact device for 
“ picking up ” the electric current from said conductors and 
electric railway system can be graphically represented without 
any deviation whatever from the ideas of the inventor, or 
departure from the original description. 

A perspective view of the. construction and arrangement 
shown in the patent drawing, is also given. It is lettered 


like the above figure, and is obviously clearly warranted by 
the same and the description pertainiug thereto. 

The description relating to the electric propulsion or 

towing of boats on canals is given on page 17 in the 
following language, viz. :—‘ And further when I apply the 
said source of motive power to impelling vessels on canals I 
apply the said arrangement of the metallic circuits to the 
rail, a, a, a@,* along a line of canal, slightly varying the 
mechanical arrangements by supporting the wooden bar or 
bars, c, on each side of the railf in any convenient manner 
and bringing the electro-magnetic coupling slide down on 
each side of the rail to the wires, z and z!, which should be 
attached to the bars, c, c, all the required parts being pro- 
perly insulated, then, on the aforesaid dynamic impellert 
I place an electro-magnetic engine. This by any simple 
gearing may put the travelling wheels in motion ; or said 
electro-magnetic engine being placed in the vessel, e¢, may 
put said flywheel pulley and cord in motion ; but in lieu of 
said flexible tube, already described, conducting wires com- 
municating with the engines through the said electro- 
magnetic coupling slide, may be applied, and by their action 
impel vessels on canals,” 
__ In connection with this portion of the description (not 
illustrated by drawing) a later British patent of Pinkus, No. 
8,958, of 1841, should also be referred to, since it states 
that “in order to put the said electro-magnetic engine 
in action on said suspension rail.{ With a view to propel 
vessels and carriages on and along the line of canal to give 
action to the combined impelling machinery, the metallic 
circuits must be formed in the manner described in my said 
former specification.” 

The foregoing description, taken in connection with the 
arrangement of circuits and contact slide of the railway and 
other systems already reviewed, will show what Pinkus had 
im view concerning propulsion on canals. When he speaks 
of propelling carriages along canals, he evidently means 
carrying the current through overhead positive and negative 
conductors, upon which runs a contact device connected with 
an electric propelling motor on the carriage by flexible 


. conductors. 


(To be continued.) 


* This rail is elsewhere described in connection with a pneumatic 
system of propulsion where a carriage on the rail has itself an engine . 


and tows the boat along, or the carriage may be an air take up for 


supplying air to an engine on the boat by a flexible connecting tube. 


This rail is overhead in pneumatic propulsion system. 
i connection with air system. 

) An Overhead track along canal. 

| 8,644 of 1840, is 


ELECTRICAL ORGAN CONTROL.* 
By ROBEBT HOPE-JONES. 


I ESTEEM it a pleasure and a privilege to come before you 
this afternoon to speak of “ Electrical Organ Control ;” a 
pleasure because, though by profession an electrician, I have 
always, as an amateur, taken delight in music in general, 
and in organ music in particular. A privilege, because I am 
now interested in the general introduction of the system 
about which I am invited to speak to you, a system devised 
with a view to placing “the king of instruments” more 
effectively under the control of the musician. 

_ I am such a firm believer in the future of electricity that 
{ do not hesitate to express the opinion that before many 
years have passed, no organ builder will think of erecting a 
large or moderate sized instrument without its aid. 

Permit me for a moment to glance at the forms of organ 
action with which we are at the present time more or less 
familiar. These may be classified under four heads, as fol- 
lows :—I. Mechanical ; II. Pneumatic ; III. Tubular Pneu- 
matic ; IV. Electro-pneumatic. In spite of the complication 
of No. 1 (the mechanical), it is cheap and efficient for small 
instruments. For medium sized and large organs, however, 
it is now never used on account of the great weight and 
variation of touch involved. In fact, the control of a very 
large organ by this means is quite impossible. 

No. 2 (the ordinary pneumatic action) is a combination 
of No. 1 (the mechanical), and a set of elaborate pneumatic 
levers. This compound action has been greatly used, 
though it is the most intricate of all systems, and has the 
cost, complication, and many of the disadvantages of both 
of the foregoing. As to No. 3 (the tubular-pneumatic). So 
much time and ingenuity that could ill be spared have been 
wasted upon endeavours to perfect this system, that I may, 
perhaps, be pardoned if I look into it at greater length. 

I think it undeniable that the tubular-pneumatic system 
never can and never will be perfected. Instantaneous 
response with tubular-pneumatics is an absolute impossi- 
bility, for air being compressible, the impulse resulting from 
the movement of the key is bound to be transmitted through 
the tube as a wave. We know that the speed of waves in 
free air does not exceed 1,120 feet per second, and that when 
travelling in contracted and crooked tubes, it seldom reaches 
anything like a thousand feet per second. This in itself 
would be almost fatal; but, as a crowning imperfection, 
comes the fact that more time is required in the case of the 
longer and bent tubes than in that of the shorter and 
straighter ones. For this reason no tubular-pneumatic organ 
is “crisp.” On striking a chord the pipes speak at different 
times. It is this latter fault which enables us to detect the 
presence of tubular-pneumatics directly we come within ear- 
shot of an organ. On account of the above inherent defects 
I feel convinced that all forms of tubular-pneumatic action 
are doomed, more especially as the electro-pneumatic rival is 
simpler and cheaper, as well as perfectly instantaneous. 

In No. 4 (the electro-pneumatic) all mechanism, tubes, 
&c., are removed in favour of a small wire cable, and the 
pneumatic is much simplified. Given a constant supply of 
electricity, the electro-pneumatic action, when carefully 
designed and accurately made, is by far the most simple, 
efficient, and reliable of the four. 

I therefore repeat my firm conviction that the electric will 
very shortly be the only form of action which organ-builders 
will use in constructing large or moderate-sized instruments. 

I am aware that this statement is not justified by past ex- 
perience of electric action. The well-known failures of the 


few instruments that have been controlled by electricity have : 
naturally evoked a very widespread prejudice against it. 


cannot, however, fail to reverence the work of pioneers in 


any new field, though we may see where they failed and. 
endeavour to effect improvements. In glancing at these : 


earlier actions, no electrician of the present day can fail to 
see at once that they were constructed entirely upon wrong 
principles, as far as the electrical details are concerned. This 
is not surprising, but it does seem curious that in every one 
of the other electric actions before the public, even at the 
present day, the glaring electrical faults still remain. Take, 
for instance, the large magnets and heavy armatures always 


at Lee 


* Paper read before the National Society of Professional Musicians. 
December 19th. 
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found. These may be suitable for electric bells, but they are 
certainly not so for organs. Heavy armatures, by reason of 
their inertia, render perfectly prompt speech and rapid repe- 
tition impossible. Now, large magnets also mean great self- 
induction, and self-induction acts directly against the per- 
former. The counter-electromotive force thus generated 
vents the magnet being suddenly energised, opposes its 
emagnetisation, and causes sparking at the contacts. This 
means that the note will be slightly late in speaking and in 
regaining silence, and that the contacts will e oxidised 
and may even sometimes fail. 

Then as regards the cable and wires. We all credit elec- 
tricity with great speed, but it has been forgotten that its 
speed is considerably affected by the capacity and self-induc- 
tion of the line along which it has to travel. Then, again, 
the relative resistances of the various parts of the circuits, 
the internal of the battery, and the external of the leads, 
line and magnets, require careful thought and studied pro- 
portion if reliability and economy are to be obtained. 

Once more the proximity of the armature to its magnetic 

poles is a matter of such vital import in securing economy, 
that it must be obtained, even if it involve the use of de- 
polarisers. But I will not weary you further by enumerating 
the hundred and one things which demand careful considera- 
tion. I hear, through one of our cathedral organists, that 
the cost of keeping up the necessary current for operating 
Willis’s organ in Canterbury cathedral is not less than £150 
per annum, while one year it cost them £280; whilst the 
organist who presides at Lewis’s latest electric organ told me 
that at that time it cost them £50 per annum. I tried the 
instrument, but found its action most slow and unsatisfactory. 
It isa great pity that these electrical faults are still per- 
tuated, as their existence brings electrical mechanism into 
repute. 
A careful arrangement however of the details previously 
mentioned renders this form of action the most reliable 
that can be adopted, and reduces the current required to play 
a large four manual for some months to such an extent, that 
it may all (under favourable circumstances) be obtained from 
a little dry cell like this which I hold in my hand, and the 
two terminals of which I now place in my mouth, without 
feeling the slightest shock or current. Such a cell is simply 
screwed on to the two wires leading to the organ, and needs 
no attention whatever. A few shillings will supply a new one 
when required, and if desired, the organist may always keep 
one in reserve, joined up and ready for immediate use. 

Now I must hurry away from the organ builder’s domain 
and say something that may interest you as organists. 

Having adopted electrical action, the first thing we must 
bear in mind is that the organist has become a mere toucher 
of wires. Let us fully grasp the position of affuirs. 

The organ consists of nothing more than bellows, sound 
boards, and pipes. Connected with the sound boards is a 
flexible wire rope less than an inch in diameter. The office 
of the organist is to connect the little dry battery with 
certain of the wires at the free end of this cable as desired. 
He might do this without the aid of keys and pedals at all, 
but it would perhaps be neither comfortable nor dignified. 

Picture, for instance, the celebrated Dr. Creser sitting on 
a glass stool with his hair standing on end, playing on the end 
of acable! I feel sure that he, at any rate, would prefer to 
have the cable branched out and the wires placed under a set 
of ordinary keys. Let me make it quite clear to your minds, 
however, that the office of each key, pedal, piston, or other 
device we may provide is simply to aid the organist in his 
task of touching the wires. “| 

From the foregoing you will immediately perceive that 
one advantage electricity offers is lightness of touch. Since 
all that is necessary is the slightest rubbing contact, there is 
no difficulty in re Pa the weight of touch just what any 
organist may wish. In fact, organs are now being made 
with three little studs on the key cheek—one of which 
enables the organist to alter the weight, another the depth 
of: touch, and the third the amount of false touch allowed. 
When once adjusted, changes in temperature, &c., make no 
alteration. 

Then, again, the rapidity in response and repetition 
secured is really wonderful. Mechanical tests prove this 
action to be capable of no less than 1,300 clear repetitions 
per minute, a speed which I need hardly remind you is greatly 


in excess of any possible requirements. No surprise need be 


felt at this when it is remembered that there is no mechanism 
to be set in motion. 

Tiny electro-magnets requiring but the faintest impulse to 
energise them are incorporated in the soundboard, and their 
office is to move little diaphragms or armatures each weigh- 
ing but ,4th part of an ounce. These armatures hardly 
move more than y,'59th part of an inch, and yet they in- 
stantaneously control the speech of huge pipes many hundred 
thousand times their weight. 

Those of you that have seen the paper I read before the 
College of Organists last May, or have come across similar 

rinted matter in the musical papers will, I am afraid, find 
ittle that is new in the description of the details of my 
system which follows. 

There is, however; one feature which I have the pleasure 
of publishing the first time this afternoon. I refer to what 
I term the “ second touch,” the object of which is to give, 
as far as possible, to the organ keys the individual expres- 
siveness of the pianoforte. I apply this second touch to 
each of the manuals and to the pedals. Under ordinary cir- 
cumstances the key falls about one-fourth of an inch, and 
comes to rest on a felt cushion in the usual manner, sounding 
the notes of whatever stops are drawn. If, however, the key 
be pressed more firmly, a spring underneath gives way, and 
it drops another ,';th of an inch. This second movement 
brings into action the pipe or pipes belonging to any other 
stop that may be drawn upon the “second touch.” In this 
manner it is possible to obtain expression from the fingers or 
to make any one of the parts sing out as a solo; or by 
momentarily increasing the pressure on the whole chord to 
produce a sforzando effect. ‘ 

I am very unfortunate in not having ready the model 
which I intended to prepare to satisfy your fingers as to the 
utility of the two touches. However, those among you who 
have tried this device as recently fitted upon the organ at St. 
John’s, Birkenhead, will be satisfied as to the utility of the 
arrangement. The second touch only becomes operative 
when stops are drawn upon it, so that the organist has no 
need to fear its speech when not wanted. 

I am told that a second touch arrangement has already 
been applied to harmoniums, and I look forward to meeting 
with one of these instruments some day. It is certainly 

wonderfully useful on the organ. ‘ 

The next advantage I will name (and I really think I 
ought to have placed it first) is the power which an electric 
action confers upon the organist to seat himself at a rea- 
sonable distance from his instrument, and to be face to face 
with his conductor or choristers. 

How absurd it seems that the oryanist—the emperor whose 
duty it is to command the “ king of instruments,” should be 
the only musical performer who has iguominiously to turn 
his back and “get inside” his instrument b.fore beginning 
to play. We can pass over the indignity, perhaps, but it 
grieves us to feel that we are thus placed at a serious musical 
disadvantage, and that we could do far better if at a reason- 
able distance. 

Now, gentlemen, though I claim no great skill as a per- 
former, I yet think that a few details of my unique experience 
on this particular subject may interest you. The instrument 
at St. John’s Church, Birkenhead, at which I preside, has an 
electric action. The console, which was at first but a few 
feet from the organ and stationary, is now movable, and I 
have recently played and accompanied the choir from various 
parts of the building. I can assure you that this recent ex- 
perience has led to my handling the instrument in an entirely 


different manner. For instance, I never before considered ° 


myself lax in the matter of phrasing, or over fond of an 
extreme legato touch ; yet, when first playing from the nave, 
I found that our lofty and resonant building obscured all 
phrase marks, and caused each chord to overlap its neighbour 
in a most unpleasant manner. 

When in the chancel the closing of the swell box smothers 
the tone, so as to leave the great flue work very prominent, 
but down the church this is by no means the case. The 
swell reeds still assert their power to colour the tone. 

In the chancel the drawing of the Tuba mirabilis and the 
ophicleide almost drowns everything else, yet at the end of 
the nave this is not so. 

Near the organ the pedal Bourdon is so ridiculously loud 
that no strange organist would dream of using it with the 
swell Salicional ; still, we who have played from a distance 
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often draw the swell-to-pedal coupler to strengthen the pedal 


tone. 

I might multiply these instances, but probably enough has 
been said to sustain my claim that a light movable console 
is a great advantage to performer and listener alike. 

The next advantage I will name is the increased control 
over the registers which results from the use of “ stop-keys,” 
instead of the usual draw-knobs. The stop-keys may be 
made in any form and placed in any position that an organist 
may desire. The only points to be borne in mind are that 
they shall be in full view, so that the organist can see at a 
glance which are speaking and which silent, and that they are 
placed where he can operate them readily, and if necessary 
without raising his hands from the keyboards. They are 
made so that they cannot be left in a middle position, but 
will always rest either fully “on” or fully “ off.’ 

I have here some 2 similar to those first used on 
the experimental organ in Birkenhead. You sce that they 
are made of little ivory plates like dominoes with little 
buttons upon them. The buttons are usually coloured, to 
distinguish between the different classes of tone which they 
affect. Thus the flue stops are white, the reeds red, and the 
couplers black. These were the first keys made, and you may 
be interested to see some of the later developments. 

While on the subject of the stop-keys, I must also describe 
to you the “stop-switch,” the utility of which can hardly be 
over-estimated. In the centre of the row of stop-keys is 
fitted a little ivory touch, which in its normal condition 
projects, say, half an inch forward. The lightest touch of 
the finger upon it throws it partly in. There it stays, but 
its movement has broken the electric circuit upon which the 
action of the stop-keys and couplers depends. The player is 
now at liberty (whilst he is performing, if opportunity offers), 
to prepare the stops and couplers for his next movement in 
any way he pleases. The organ in the meantime will remain 
as it was. At the moment the change is wanted he lightly 
touches the upper surface of the stop-switch ; it then springs 
out to its normal position, and the stops and couplers of the 
whole instrument are instantaneously operated. 

One more advantage is to be found in the fact than when 
an electrical action is adopted, the organist’s utmost desires 
in the matter, composition, combination pedals, key touches, 
&c., may be most inexpensively met. As a rule, everything 
that can possibly be desired is accomplished by merely making 
acontact. It is generally wise to arrange so that the stop 
keys are moved, and thus made to form a true index of the 
position of the registers, and so to avoid the strain upon the 
memory involved by the use of the “ventil” system. The 
advantage of adjustable combination touches is secured with 
the utmost ease, and without any complication. Crescendo 
and diminuendo pedals for the stops may likewise readily be 
provided. Simple contacts will give us any number of 
sforzando — to bring on for a moment the full organ 
with couplers, or any parts of it. Such conveniences as 
these may be multiplied to any extent without introducing 
complication, taking upspace, or costing more than a trifle each. 

The next advantage which I would bring under your 
notice is the ease with which the tone of the pedal organ 
= be controlled electrically. We may place immediately 
under the centre of each keyboard a couple of studs or a 
compound key. A contact is fixed below each stud, and a 
pair of wires are led to the stop-keys above. The studs are 
marked 1 and 8 respectively. When the 1 stud is pushed in, 
the tone of the in is governed by the stops and couplers 
in the usual way. When, however, the s stud is pushed, the 
(comes out, and the tone of the pedal organ immediately 
becomes suited to that of the manual concerned. The two 
studs are termed “ independent pedals” and “suitable bass” 
respectively. To take an instance of their action: when 
playing on a three manual organ, if using the great 
we will push in its “suitable bass” stud, thus ensuring that 
the pedals shall command a bass that is “suitable” to 
whatever combination of stops and couplers is drawn upon 
the great manual. If we now increase or diminish the num- 
ber of stops apeking on the great, the pedal tone will be 
increased or diminished in proportion automatically. If now 
We play on the swell or choir, and desire an appropriate bass, 
We shall push in the suitable bass stud under He swell or choir 
manual as Hg Beg desired. When pedal tone is to be con- 
(rusted with that of the manual, we may play upon, say, the 
swell, and touch the “suitable bass” stud belonging to the 


great or choir, or we may draw a special combination of stops 
and couplers, and bring them into use at the instant required, 
by touching any one of the “independent pedal” studs. 
The above-mentioned studs are connected together, and are 
so arranged that they cannot be left in an intermediate 


position. 
SuITABLE ACCOMPANIMENT. 


Another advantage is the ease with which a ma 
be multiplied. Although I fully feel that the couplers whic 
we already have are frequently used to excess, I still maintain 
that electricity is aiding the organist when it supplies him 
with sub, unison, and super octave couplers on every manual 
and from each manual to every other. 

I go even further than this, and advocate the presence of 
the sub-fifth coupler swell to great and super-fifth and super- 
octave couplers swell to pedal. For full chords or chorus- 
work I would very rarely indeed use anything beyond unison 
couplers, but for occasional special use, there is no doubt 
whatever that these couplers produce grand effects impossible 
of attainment by any other means. Yet I think that if 
chorus work alone were considered one might be almost 
tempted to omit these extra couplers, so as to remove the 
possibility of the music being marred by their too constant 
use at the hands of injudicious performers. In solo work, 
however, super, sub, and quint couplers are perfectly legiti- 
mate, and it is on this account that I highly value them. 
The idea of a quint coupler will be so startling to you, and 
the weight of my name in musical matters so slight, that I 
think I ought to tell you that out of the hundreds who have 
seen and tested the instrument in Birkenhead, not one has 
taken exception to the presence of this coupler, while man 
have spoken of its acoustical effect as truly remarkable an 
altogether satisfactory. The quint and super-octave couplers 
swell to pedal are chiefly used in instruments which have no 
mixture work on the pedals. 

Electrical couplers consist of nothing more or less than an 
electric switch. Any number of them may therefore be 
added to an organ at a most trifling cost. 

The organist is a gainer from electric action in the matter 
of control of the swell shutters. The swell pedal, which I 
prefer to make self-closing, is returned to its position by a 
spiral spring only, so that its movement is not in any way 
impeded by the inertia of the swell shutters and connecting 
mechanism. On this account it responds more readily to the 
organist’s wishes. By the employment of varying electrical 
resistances there is no difficulty in securing simultaneous and 
synchronous movement of the pedal and the shutters, and this 
may readily be managed through a single wire. The swell 
pedal, though self-closing, will remain in any position if the 
slightest pressure tending to move it towards the left be 
exerted. A touch in the opposite direction will liberate and 
allow it to close. The pedal cannot remain in a middle 
position, but will spring either right or left. Its ~~ 
movement is very slight. A stop-key may be provided, wit 
those governing the registers on the swell organ, which will 
open the swell box without the necessity of touching the 
pedal. Such a stop-key must, however, be oe 
thrown out of action as soon as the foot touches the pedal. 
In this manner the swell shutters are always amenable to the 
— though it is possible for the organist, when sweeping 

is finger along to bring out the “ full swell,” to open the box 
also, should he desire to do so. In organs having swell 
departments as large in proportion to the rest of the instru- 
ment as we frequently find them now-a-days, the position of 
the swell shutters becomes a matter of much importance, and 

I think there can be little doubt that the organist should have 
this additional means of control. 

I will not weary you by going into the smaller advantages 
gained by the use of electricity, and will close this branch 
of our subject by saying that a switch may be fitted which 
will transpose the music played into any key at will, and that 
such a switch is inexpensive, and being purely electrical, 
involves, of course, no mechanism or complication. 

Allow me here briefly to summarise the advantages which, 
to my mind, make the electric action irresistible from an 
organist’s point of view. 1 will run through them in the 
order in which they have been mentioned :— 

Removal of all mechanism, resulting in increased relia- 
bility and in reduction of cost in the case of large or divided 
instruments, 
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Rapid and repetition. 

Light adjustable 

The “second touch.” 

Movable console, 

Stop-keys, saving the organist labour and giving better 
control of the registers. : 

The “ stop-switch,” by which combinations of stops may 
be — beforchand and brought into use at the moment 

uired. 
. Unlimited combination touches, sforzando pedals, &c. 
_ Keys or studs forthe automatic control of the pedal registers. 

“ Suitable accompaniment.” ' 

Unlimited couplers. 

Increased control of the swell shutters, and 

The transposition switch. 

These are some of the advantages gained, while on the 
other hand but a single disadvantage can be named, viz., the 
need for a supply of electric current. 

I feel that as the current required has now been reduced 
by some 90 per cent., and that as we can now obtain all that 
we require from a single cell, we need in no way fear incon- 
venience from this, the sole disadvantage of the electro- 
pneumatic system. 

Let me say, in conclusion, that it proves a special pleasure 
to me to bring this matte? before an organ-loving audience 
in Leeds. I have always felt that but for the enterprise of 
the firm of Messrs. Abbott and Smith, of this city, my 
attempts in this direction would never have led to any greater 
results than the experimental organ in St. John’s Church, 
Birkenhead. A year ago that instrument was of little interest 
to anyone but myself and the choristers who helped me to 
build it. Messrs. Abbott and Smith, however, who then 
accidentally came across it, insisted upon its introduction 
to the public. Since then the Birkenhead organ has been 
visited by nearly 1,500 musical gentlemen, and no less than 
23 of the London and provincial organ builders are now 
duly licensed and engaged in the introduction of the system. 

he three largest London firms naturally feel aggrieved 
at seeing many of their fine instruments reconstructed and 
“electrified” by firms of less magnitude than themselves, 
and I have therefore, I find unwittingly, made two enemies. 
However we must take no notice of anything said by inte- 
rested parties, unless they first come to Birkenhead, or, at any 
rate, learn something of the system. 

I might have felt bound to bring with me something 
tangible to prove that the results I claim are easy of accom- 
plishment ; but for the fact that you, Mr. Chairman, and 
several other of my auditors, have seen my rough example of 
the system in Birkenhead, and that you can here read the 
very favourable opinions of all those who have written to me 
a line on the subject. 

I will not, for I have already detained you too long, permit 
myself to speak of my “ unified ” system of control, in which 
I arrange for any stop to be drawn on any manual, neither 
will I place before you the successful steps taken toward the 
production of organ tone direct from clectricity instead of from 
the bellows, soundboards and pipes, with which we are familiar. 

I will bring my paper to a close by expressing the desire 
that you will give me the benefit of a little criticism, and 
will allow me to answer the questions that some of you ma 
be inclined to put, after which I understand that, throug 
the courtesy of Messrs. Abbott and Smith, we are to be per- 
mitted to go over to their factory to see the little electric 
choir organ, which they are erecting. Before sitting down, 
I think that I ought, in justice to this firm of organ builders 
—the original introducers of my system—to state that the 
little bet we are permitted to test is a very rough one, and 
is not even completed. 

. Messrs. Abbott and Smith seem to me to be one of those 

firms who are conscientious. They knew that their first 
attempt upon the new system could not prove so good as 
their second, and they decided to make the little model we 
are going to examine in order that they might perfectly 
master the details before accepting anybody’s money for 
work done on the system. 

In this model they have made many mistakes. I\s 4ction 


is not good, and it uses too much electric current. Yet I av - 


pleased to say that the model has thoroughly served its pur- 
pose, and that Messrs. Abbott and Smith are now in a posi- 
tion to make my action in such a manner as to give perfect 
satisfaction. 


NEW PATENTS—1891. 


21,816. ‘“ Improvements in incandescent lamps.” C. Scuvuser, 
Dated December 14th. . 

21,833. ‘“ Improved method of reducing the thermic loss by radia- 
tion from the sides of thermo-dynamic motors.” B. H. Tuwarrr. 
Dated December 14th. : 

21,849. “Improvements in armatures for dynamo-electric ma- 
chines.” B. S. Paterson and J. B. Furneaux. Dated December 14th. 

21,854. ‘“ Improvements in or relating to the insulation of elec. 
trical conductors.” A. J. Boutt. (Communicated by E. L. Mont- 
golfier and C. V. Montgolfier, France.) Dated December 14th. 

21,870. “ Improvements in voltaic cells or batteries.” H. H. 
Laxz. (Communicated by E. A. Clark, United States.) Dated De- 
cember 15th. (Complete.) 

21,923. “ An improved electrical apparatus for driving clock- 
work.” F.H.Brrry. Dated December 15th. 

‘21,941. “ Improvementsin electric motor mechanism for vehicles.” 
W. Gumstey. Dated December 15th. 

21,959. “ Improvements in and apparatus for the manfacture of 
alkaline or earthy alkaline bases and of their salts or compounds by 
electrolysis of saline solutions.” E, Hzrmirz and A. Dusosc. Dated 
December 15th. 

21,961. ‘“ Improvements in variable resistance devices for relays, 
telephones, and the like.” H. H. Laxe. (Communicated by (. 
Cuttriss, United States.) Dated December 15th. (Complete.) 

21,963. ‘“ Improvements in converter systems for electric rail- 
ways.” M.W.Drwry. Dated December 15th. (Complete.) 

21,937. “ Improvements in suspending telegraph and telephone 
wires and attachments on open air supports of same and telephonic 
switchboards.” G.R.Srtoxes. Dated December 16th. 

22,025. Improvements in fittings for electric lights.” J. Smatt- 
woop. Dated December 16th. 

22,027. ‘Improvements in gallery holders or supports for the 
globes or shades for electric lights and gas lamps, also applicable to 
holders for incandescent lamps.” V. SmnBERBERG. Dated Decem- 
ber 16th. 

22,030. “ Improvements in the electrolytic treatment of copper 
and silver ores.” C. Horprner. Dated December 16th. 

22,037. “ Improvements in printing telegraph receiving instru- 
ments.” H. H. Lake. (Communicated by J. E. Wright, United 
States.) Dated December 16th. (Complete.) 

20,080. ‘“ Improvements in roses for ceilings and wall connectors 
for electrical purposes.” J. Gruss and W. H. Srurce. Dated 
December 17th. 

22,109. ‘“ Improvements in systems of electrical distribution espe- 
cially adapted for supylying electric motors.” B. J. B. Mims. 
(Communicated by H. W. Leonard, United States.) Dated Decem- 
ber 17th. 

22,120. ‘“ Improvements in telegraph repeaters.” A. C. Boorn 
and W. P. Warp. Dated December 17th. 

22,122. “ An improved electric switch.” M. Hooprs. Dated 
December 17th. 

22,126. “ An improvement in secondary batteries.” V. E. Porren. 
Dated December 17th. 

22,145. “ Improved jar or cell for galvanic batteries.” W. P. 
Txompson. (Communicated by O. Hirsch, Germany.) Dated De- 
cember 18th. | 

22,178. “Improvements: in electric accumulators or secondary 
batteries.” Morin. Dated December 18th. 

22,181. “Improvements in packets or pads for electric cells.” 
L. H. Rocrrs. Dated December 18th. (Complete.) 

22,184. “ Improvements in or relating to telephones and micro- 
phones.” A. Retria. Dated December 18th. 

. 22,255. “ Improvements in electric telephone transmitters.” A. A. 
C. Swinton. Dated December 19th. 

22,265. ‘ Improvements relating to simultaneous telephony and 
telegraphy.” J. SrepHEN and C. Davis. Dated December 19th. 

22,284. ‘An improved device for suspending electric cables or 
conductors.” H.Epmunps. Dated December 21st. 

22,301. “An improved method of lighting railway carriages by 
electricity.” S.J. Rorzason. Dated December 21st. 

22,304.. “Improvements in means of electric transmission for 
telegraphic, telephonic, and other purposes.” §. P. THompson. 
Dated mber 21st. 

22,316. “Improvements in electrical distribution and transformers 
therefor.” J.D. F.Anprews. Dated December 21st. 

22,326. “Improvements in Wheatstone bridge apparatus and in 
the adaptation of the same to the measurement of temperatures, 
electric, potential, and current.” H. L. Cattenpar. Dated De- 
cember 21st. 

22,339. “Improvements in primary and secondary batteries.” 
N. Wrapmurorr. Dated December 21st. 

22,352. “Improvements in electric switches.” G. E. PAINTER. 
Dated December 22nd. (Complete.) ; 

~ 92,360. “An arrangement for securing good contact in electric 
switches, and for avoiding dead stops in their action.” J. Jackson. 
Dated December: 22nd. a 

22;370. “Improvements in nautical signals or sea telephones. 
E. Huser, F. J. Kneurzr, and J. R. Dayms. Dated December 
22nd. (Complete.) 

‘ 92.375. “Improvements in shades for gas, electric, and other 
lights, ‘and in the mode of manufacturing the same.” A. Brpron and 

I. G Luwis. Dated December 22nd. 
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22,376. “ eres in switches for electrical purposes.” 
C. 8. and WoopxHovuse & Rawson Unrrep, Lumirep. Dated 
December 22nd. 

22,404. Improvements in the coupling of electric mains.” H. W. 
BowpbEn, A. Gay, and R. Hammonp. Dated December 22nd. 

22,473. “Improvements in electrical heating apparatus.” C. 
Drevs. Dated mber 23rd. (Complete.) ; 

22,478. ‘Improvements in the construction and working of elec- 
tric accumulators.” I.A.Timmis. Dated December 23rd. 

22,482. “Improvements in voltaic cells.”. H. H. Lake. (Com- 
municated by E. Weston, United States). Dated December 23rd. 

22,507. “Improvements in supports for. teleplione receiving 
instruments.” R.A. Fraser and G. F. R. Kerson. Dated Decem- 
ber 24th. : : 

22,533. “Combined portable electricilamp and battery, which may 
also be applied to act as a burglar alarm.” T. JennER. Dated 
December 24th. : 

22,542. “Improvements in devices for conducting electricity to 
lamps or the like on dining tables or on other —— it is de- 
sirable to employ concealed conductors.” G. and G. F. 
Rost. Dated December 24th. 

22,554. “Improvements in batteries and accumulators.” H. H. 
LeicH. (Communicated by J. F. Weyde and F. Clas, Austria; and 
J. Elsner, France.) Dated December 24th. 

22,555. “ Improvements in dynamo-electric machines.” A. BERN- 
stEIN. Dated mber 24th. 

22,575. “ Improvements in dynamo-electric machines.” R. KEn- 
nEDy. Dated December 28th. 

22,576. “Improvements in alternating current - generators and 
electro-motors.” R.KEnNEpy. Dated December 28th. 

22,582. “Improvements in ceiling joints for electroliers and the 
like.” G. F.SanpErs. Dated December 28th. 

22,593. “A combined telephone and telegraph.” F.H. Brown 
and W. F. Metsournne. Dated December 28th. 

22,605. “Improvements in conduits for electrical conductors 

rticularly suitable for electrical traction.” CC. F. Pargmson. 

ted December 28th. 

22,609. “Improvements in incandescent electric lamps.” R. Bat- 
tarp. Dated December 28th. 

22,627. “Improvements in electric locomotives or electric motor 
cars.” §. P. HotzincswortH. Dated December 28th. 

22,636. “Improvements in electrical conducting wires.” H. H. 
LakE. (Communicated by Madame Veuve Hannatelle, née Hortense 
Chapuis, France.) Dated December 28th. 

22,640. “Improvements in electric are lamps.” W.B. SayEnrs. 
Dated December 28th. 

22,686. “Improvements in electric forges.” E. E. ANGELL, 
Dated December 29th. (Complete.) 

22,687. “Improvements in electric blank heaters for forging 
machines.” E. E. ANGELL. Dated December 29th. (Complete.) 

22,695. “Improvements in apparatus for relieving electrical cir- 
cuits from static charges of electricity.” O.Immay. (Communicated 
by the Westinghouse Electric and Manufacturing Company, United 
States.) Dated December 29th. 

22,708. “Improvements in the manufacture of porous carbon for 
on batteries and for filters.” W.Hrtuzsen. Dated Decem- 

22,718. “Improvements in machines for treating metals by elec- 
tricity.” G. D. Burton and E. E. Dated December 29th. 
(Complete.) 

22,720. “Improved methods of and apparatus for heating metal 
articles by electricity.” E. E. ANcELy. Dated December 29th. 
(Complete. 

22,725. “A new or improved method of making and breaking 
electric circuits and apparatus therefor.” W.H. Dinorx and J. M. 
Urnquuart. Dated December 29th. 

22,773. in and relating to electric bells and 
indicators.” C.F. Ennis. Dated December 30th. 

22,782. “Improvements in electric arc lamps.” G. C. FrIcKER. 
Dated December 30th. (Complete.) 

22,785. “Improvements in the field magnets of dynamo-electric 
machines.” LL. Pyke and E. 8. Harris. Dated December 30th. 
(Complete.) 

22,817. “Improvements in dynamo-electric machines.” J. H. 
River. Dated mber 31st. 

22,820. “Improvements in connection with telephones.” E. F. 
Fortapo, A. and Dated De- 

cember 31st. (Complete.) 

22,837. “Improvements in electric arc lamps.” H.H. BicLanp 
and J. Burns. Dated December 31st. 

22,852, “Improvements in and relating to electric meters.” F. 
TEAGuE. December 31st. 

22,854. “Improvements relating to the electrolysis of metals.” 
E. Pracer and J. Bonner. Dated December 3ist. [Date applied 
for under Patents Act, 1883, Sec. 103, 17th July, 1891, being date of 
application in France. | 

22,855. “A method cf extracting chromium by the aid of electro- 
lytic baths with a base of salts of chromium.” E. Pracer and J. 
Borner. Dated December 3ist. [Date applied for under Patents 


la Sec. 103, 17th July, 1891, being date of application in 


22,856. “ A.method of chromium by the aid of electro- 
baths with chromic acid base.” E, Pracer and J. Bonner. 


Dated December 31st. [Date applied for under Patents Act, 1883, 
Sec. 103, 17th July, 1891, being alte of application in France. ] 

22,858. ‘“ Improvements in or connected with electrical measuring 
and indicating apparatur.” E.L. Mayer. Dated December 31st. 

22,871. “Improvements relating to the employment of electricity 
when carrying out certain surgical operations.” J. J. ATwoop. 
Dated December 31st. 

22,872. “ Rietti system of electric tubing.” C. W. C. 
Dated December 31st. 


1892. 

37. “Improvements in electric tricycles and cars actuated by 
electricity.” W.W.G. Wess. Dated January Ist. 

43. “ Improvements in apparatus for electric lighting of railway 
trains.” E.J. HovaHton and W. Wuirr. Dated January Ist. 

86. “ Improvements in electrical railways and methods of and 
means for driving cars and transmitting electrical energy thereto.” 
F. B.Bapt. Dated January 2nd. 


CORRESPONDENCE. 


Massage with Currents of High Frequency. 


The paper by Mr. Nikola Tesla, which you publish in your 
last issue, is very interesting, and, doubtless, as it comes from 
the other side of the water, will attract some attention in 
English medical circles. 

The suggestion set forth is not, however, so entirely new 
as the author seems to suppose. Raising the temperature of 
the human body for curative purposes by “connecting it 
with a source of rapidly alternating high potential ” has been 
practised by myself for some time past, and I believe by 
others also. I do not say that we have gone so far as to 
thoroughly warm a nude body with the surrounding air at 
freezing point, but we have frequently produced a pleasant 
glow over the whole body, and coat chill extremities. 

As regards the therapeutic value of such treatment, my 
own experience, gained mainly at the late Institute of 
Medical Electricity, Limited, leads me to conclude that 
though this method is valuable to a certain extent, yet it is 
more useful as an adjunct to, than as a substitute for other 
forms of treatment. In saying this, I must admit that the 
method under which I work falls far short of the conditions 
referred to by Mr. Tesla. I speak of results obtained from 
the use of an Apps coil, giving a difference of potential of 
about 10,000 volts, and whose alternations could hardly be 
called “rapid” in this connection. It is only fair to assume 
that the effects observed would be much increased by increased 
rapidity of alternation. 

The title Mr. Tesla has chosen for his paper is somewhat 
misleading, and it is hard to see the connection between the 
word “ massage ” and the matter dealt with. I presume he 
means that the effect produced by electricity thus used is 
similar to that obtained by massage. If so, the comparison 
is a very superficial one, for the effects can only be in a 
small degree similar, though undoubtedly the raising of the 
surface temperature is an accompaniment of both. I might 
add that in many cases I find the best effects obtained from 
the use of massage in addition to or in combination with the 
high potential coil currents above referred to. 


H. Newman Lawrence, M.I.E.E. 


Comparative Tests of an Elmore and Brazed Pipe. 


Referring to the report of the comparative tests of Elmore 
and brazed copper tubes, and the letters thereon which have 
appeared in recent impressions of the REVIEW, no account 
would appear to have been taken of the fact that brazed 
copper tubes have long been discarded in the best engi- 
neering practice for seamless. solid-drawn copper tubes. 
Such tubes, from 2 to 9 inches diameter, have long been 
manufactured on an extensive scale, and will withstand a 
greater pressure than those made of the softer electro copper. 
bee J can also be produced at a much less cost than the 

tter. 

A comparison between the strength of a brazed and a 
seamless copper tube, whether electro or solid-drawn, under 
the circumstances detailed in the report of the Elmore Com- 
pany, might as reasonably have been made between tubes of 
copper and cast iron. 


January 12th, 1892. 
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Tue Crystal Palace Exhibition of 1892, which was opened 
on Saturday last, may be said to mark an epoch in the 
history of electricity. The directors of the Palace acted 
wisely when they decided to postpone an opening ceremonial 
until the exhibitors had completed their stands, for an 
elaborate function might have served the purpose of drawing 
attention to much unfinished work, and the public might 
have gone away with an inadequate notion of the progress 
made during the past few years. At the same time it is to 
be regretted that the exhibition is not in a more forward 
state, and although it may be said that exhibitions are always 
more or less incomplete when opened, yet it is possible, as 
exemplified in the case of the Naval Exhibition, to have an 
absence of the disorder occasioned by arranging exhibits. 
We sup that the exhibitors are mainly, if not wholly 
responsible for this backward state of things, and, doubtless, 
an extension of time would have made no improvement. 
Under these circumstances it is a difficult task to place 
before our readers, especially in a prefatory notice, a fair 
description of the exhibition. é' 

The Crystal Palace on account of its peculiar construction 
is well suited to contain a collection of electrical apparatus, 
and, save the purgatorial train ride, there is no place in 
London better suited to hold such an exhibition. A most 
cursory glance will convince one that there is a genuine 


attempt to place before the public the result of the ten years’ . 
progress, and we should imagine there is nothing more ~ 


valuable at the present moment. It is with satisfaction that 
one notices the calibre of the firms which are taking part in 
the exhibition, and those who have striven to create the most 
interest for the public, will be best remembered when the 
exhibition is over, 


PALACE ELECTRICAL 1892. 


and will be found under the head of electric lighting under 
domestication. 


Types of Dynamos. 

For the most part the dynamos are to be found in the 
machine room, many of them doirg actual work. Jt is a 
of the vitality in this branch of th2 clectric lig htng in- 

ustry that no less than thirty-seven 4 2f dynamos are 
shown, and over thirty of these are made by English makers. 
The most striking feature of Messrs. Johnson & Phillips’s 
collection of marvellously finished Kapp dynamos, is an 


Siemens Dynamo 


Dynamo. 


As an Electrie Lighting Exhibition. 


At the present moment the exhibition seems to be mainly 
one of -electric lighting, and certain it is that the greater 
part is taken up in such displays. One looks in vain for the 
many applications of electricity which are expected in an ex- 
hibition of this sort, but this will be remedied, no doubt, 
when the machinery department is put into working order. 
As would be expected, the most brilliant effect in electric 
lighting will be that carried out by the Edison and Swan 
Company, who are making a wire screen on which they will 
suspend 10,000 coloured lamps. Groups of arc lamps placed 
on high masts are another special feature. Several search 
lights will add their powerful rays to this scheme of light, 


and no doubt will be voted a nuisance by many before the 


e do not include in this paragra électric lighting in 
honseholds, which we think is ho of a special sion, 


8-pole dynamo of 130 kilowatts combined with a Davey- 
Paxman triple-expansion engine. | Cromptons show their 
specially made machines ; the Brush Company, “ Mordey” 
ynamos; and Electric Construction Company, dynamos of 
the Elwell-Parker type. Messrs. Laing, Wharton & Down 
wil probably rank as one of the best exhibits in the build- 
ing, as when complete they will show several types of 
dynamos and special plant built for ship lighting. 

We must not omit to mention the dynamos exhibited by 
Messrs. Siemens Brothers. This company show four different 


types of dynamos coupled with Willans & Tangye engines. ° 


Perhaps one of the most interesting machines is the dynamo 
exploder. “The. dynamos made by Swinburne, Mackie, 
Joel, and the Taunton, not forgetting the “ Infant ” dynamo, 
each ‘on exhibition. It is, however, impossible at the time 
of writing ‘to give any clear description of the arrangement 
of the machine room, and some days must elapse before the 
machines are in anything like order, 
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We have spoken of the absence of applications of elec- A good many foreign instruments are shown in this 
tricity. Judging from the number motors and the collection, those noticeable being Thomson’s wattmeter, 
many applications for which they are entered in the which gained the first prize in the Paris competition, and 
catalogue, it is reasonable to expect that a very fair the Frager meter. A time meter made by Aubert of 
notion will be given of them in their application. | Lausanne is worthy of notice. We append here figures . 
Electromotors of high efficiency and various sizes used in | which show the construction of this ingenious instrument. 
colliery and tramway work are shown by Messrs. Crompton. Siemens Brothers show in their stand of the south nave a W 
These have been been arranged to give an idea of thesolidity _ large collection of measuring instruments. 


of construction of these motors. It will be fitting here to Swinburne & Co.’s interesting exhibit includes electro- “ 
mention that Messrs. Crompton will show working a large static voltmeters made for Dr. Fleming’s experimental com- 
crane in the nave, which will be operated by an electric _ parisons of the various methods of measuring power; several 4 


motor. The Reckenzaun motor made by the General Elec-  metersmadeunder the patents of Mr. Swinburne. We must.not 
tric Company, the Elwell-Parker, the Crocker-Wheeler motor omit to mention at this point the beautifully finished instru- 
and motors of the Woodhouse & Rawson type, are represented ments of Nalder Bros., which are creditable to British 
at the exhibition. The use of the motors will be shown in workmanship. 
many they be used of fam, 
lathes, drilling machines, pumps and sewing machines, an 
in the par of nnmerons small machines It is some- Electric Light under Domestication. 
what remarkable that very little is shown in the way of The principal feature of the exhibition, the most interest- : 
electric traction, considering that there are so many schemes _jng, ps the one calculated to make the greatest impression 
already planned in England for it. on the public is the work of the electrical engineer in con- 
ia junction with the house decorator. Although this co- 
The Collection of Measuring Instruments. soutien may call forth a sneer in some quarters it is by no 
There is a very fine collection of measuring instraments, means to be despised, for, if the truth be known, electrical 
and it is improbable whether so many different types have —_—_ engineers are indebted to the house furnishers for showing 
previously been collected together in England. No less than _ how the best effects can be obtained when using incandescent 
28 firms show such instruments. Richard Fréres, Crompton, lamps. The craze for blaze is almost over and although 
the reaction may result in throwing natural taste off its ’ 
balance in the other direction, it must be of considerable : 
benefit to the electrical engineer. Perhaps the foremost in 
this class of exhibits are Messrs. Phipps and Dawson, 
who in combination with Messrs. Godfrey Giles & Co., will 
show some startling effects in the way of electric lighting. 
A set of rooms is being furnished in a most sumptuous 
manner by Messrs. Giles. The dining room decorated in an 
Italian renaissance style is designed to represent the Solar 4 
- ge ; a large light in the centre represents the sun, and f 
the brackets on the walls the planets. In addition, are 
placed at various points different figures bearing lights. The 
central table shows a combination of electric light in flowers ; 
this room is approached through an Elizabethan hall in 
which lights are placed in small lanterns. Besides the 
effects to be shown in a curiously constructed drawing room, 
designed by Mr. ©. N. Walker, on a Japanese plan, is a 
conservatory which is to be lighted by electricity. With 
similar motives have Messrs. Cooper designed a special 
suite of apartments which demonstrate how well the electric 
light can be adapted to the most delicately furnished and to 
the most ancient style of rooms. We will briefly mention 
that Messrs. Appleton, Burbey & Williamson, and Messrs. 
Barker have carried out similar work, but we will deal with 
these exhibits more in detail in another article. 


Postal Telegraph Exhibit. 


It must be with mixed feelings that the public view 
for the first time the historical collection sent down to 
the exhibition by Her Majesty’s Government, comprising 4 
the earliest forms of telegraphic instruments and those 
most newly invented. It is to the credit of the telegraph 
department that they have so carefully preserved these 
ancient progenitors in the science of electricity. Fortunately, 
these instruments are in the hands of men who have dealt 
with them with reverence. They have neither been despised 
nor thrown on the scrap heap on the appearance of new 
comers. May this collection ever meet with the same con- 
sideration in the future that it has found in the past. F 

Nearly 200 different pieces of apparatus are placed under . 
this category, many of the instruments of the old telegraph 
companies finding here a resting place. Cooke and Wheat- 
stone’s five needle telegraph, dating from 1837, isshown. The 
2 number of wires used for this instrument was five, which were 
a placed underground in grooved wood. Near thisinstrument are 
placed specimens of the first telegraph line which were dug 
AuBert’s Time MErer. on the railway incline between Euston and Camden Town. 
Seis. Cunmeian hen follow the inventions of Cooke and Wheatstone which 
odie ) onstruction, and Groves, have each very fine sets, continue down to the year 1844 ; afterwards come the inven- 
waar, — White, of Glasgow, shows the beautiful instru- _—_ tions in chronological order. It is interesting perhaps to 
me made for Sir William Thomson, including watt- know that the names of 34 different men appear, on different 
TS, ampére balance, gauges, rheostats, «c. - instruments shown in this collection. ; 
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 Bleetrie Fittings. 

‘ We have previously mentioned the large number of elec- 
tric fittings to be met with at the exhibition. We illustrate 
two good ip andl of this class of work made by Messrs. 
roud. 


Benham and 


Batteries. 


We do not hesitate to place first'in the rank of importance 
the. Weymersch battery which is attracting considerable 
attention: by the quietness and regularity of its work. In 
full view of the passers by, these batteries are lighting lamps, 
charging accumulators, and fulfilling various offices. We 


understand that improvements have been effected in this 
battery, the acid of the solution being ‘entirely dispensed 
with. Another great advantage in this battery is, that the 
chemicals are now sent out in a solid form. The importance 
of this cannot be over-estimated, for the transmission of the 
charging material hitherto formed a strong objection to the 
use of this battery. Messrs. Cathcart, Peto and Company 
show portable accumulators, zinc lithanode accumulators, and 
various small lamps. Crompton-Howell accumulators for 
central stations and private houses are shown. The 
batteries are to be shown in use, giving a very high discharge 
without injury to their life. The E.P.S8. Company show, 
goodly collection of their well-known styles. The Epstein 
accumulator is also exhibited. Siemens Brothersshow a large 
number of standard and other batteries, including the Helle. 
sen cells. The Maquay primary batteries are on exhibition, 
also a number of lamps used for mining and other purposes, 


Engines and Boilers. 


The engines and boilers for driving the dynamos which 
supply the a electric current to the Exhibition ar 
made by Messrs. R. Hornsby and Sons, of Grantham, who 
make a speciality of this class of work, and who have 
supplied five large engines of a similar type to the Metro. 
politan Electric Supply Company, as well as others to many 
of the most important installations in this and other 
countries. They are of the compound class, each capable of 
giving off 130 indicated H.P., fitted with automatic expan. 
sion gears and special governors for insuring a regular speed 
of 95 revolutions per minute, a matter of extreme importance 
in connection with electric lighting. The engines are of 
very massive construction, but take up but little room. The 

wer is transmitted by means of eight cotton ropes running 
in suitable grooves provided on the rims of the flywheels, 
Special lubricating arrangements are made for continuous 
running, and in this respect Messrs. Hornsby and Sons 
claim to be in advance of other makers. The five boilers 
are of the locomotive multitubular pattern, mad of steel, and 
are constructed to carry a pressure of 160 lbs. to the squaer 
inch. Four feed water heaters of improved pattern are also 
attached for the purpose of economising fuel, and the whole 
of the steam and water piping connected therewith is arranged 
in duplicate so as to be prepared for any contingency. 


Telephones, 


The collection of telephones is large and important, the 
Western Electric Company showing a remarkably fine stall, 
showing the Hunnings, Blake, and duplex transmitters, and 
double pole, spoon and other receivers. The National Tele- 
phone Company have a complete telephone exchange in opere- 
tion, which is in communication with London, Croydon, 
Birmingham, Manchester, Liverpool, and other towns con- 
nected with the company’s system. Automatic coin-freed 
telephone boxes, switchboards, and the various inventions 
of Mix and Genest, are exhibited by the International Elec- 
tric Company. The Consolidated Telephone Construction 
and Maintenance Company, Limited, also has an important 
exhibit of their well-known instruments. 


General Exhibits. 


Under this heading we could class many exhibits full of 
interest. We illustrate Jenner’s weigh-waggon which is fitted 
for the army telegraphs. The wire reel is mounted on the 


- weighing platform, and the length of télegraph line erected 


at any point can be at once ascertained. 
(To be continued.) 
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